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ABSTRACT 

This docuftent is an instructional nodule package 
prepared in objective term for U5e by an instruqtcr fasiliar with 
preventive naintenance methods and procedures in a water or 
wastewater treatment systea*. Included are objectives, instructor 
guides,. and student handouts; This aodule includes concepts of 
preventive aaintenance, setting up, a record systea, use of tools and 
instruaents, and use of operation and aaintenance aanuSls. 
e*ithor/RH) I • ' ' 
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Module No: ' 



/ 



, Approx. Time; 



19 



Hodult Title: 

Preventtve Maintenance 



Sutxncidule Title; 



2, 
3, 



Introduction 
Records Schedule*; 
" Implementation 

a. PM on Sample Equipment 

b. 0 & M Manual^^^ 

pM Fqinpmpnt 



•Overall Objective: ^ 

Upon completion of thiVmodule the learner should be able to use preventi 
maintenance record^, operational and maintenance manuals and general tool 
instruments for the performing of .preventi ve maintenance. . 



ve 

s and 



nstructional Aids: 
Handout 

AV - Overhead transparancy 



Instructional Approach: 



Discussion 

Demonstration 

Exercise 



References; 4 * ' . ' - 

1. Maintenance Management Systems for Municipal W^S'tewat^r Facilities EPA-430- 
9-74-004 - , ' \ > ^ 

2. MOP 11 - WPCF • . . ' • 

3. Manual of Instruction for Water Treatment iPl ant Operators, N. Y. Dept. of 
Health " ■ '' ' -^^^ - ' ^ 



Class AssignriKnts: . * 

Study handouts 

Read the parts of text covered in class 
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Module Ho: . 


Topic: 
SUMMARY 


1 






Instructor Notes; 


Instructor Out/ Ine: 



1. The diaprams, charts and 
figures are to be used 
as handouts and overhead 
transD^rencies . 



2. "Hands-on" use of PM \ 
equipment and application 
of PM uppn specific 
equioment^if available. 



The learner should either 
bring their own 0 & M 
manual or the instructor 
could show a sample 0 & M 
manual . 

The evaluation is in^2 
parts. • 

a. ^-^ritten " 

b. Performance ^ 
evaluation 



I. Introduction 
. A.s, What is PM 

B. The PM^ program • ' * 

C. Operators responsibilities 

D. Types of equipment used in a PM program 
II. PM Record Supplies 

A. Inportahce 

B. ' Record s.vftem - * 

C. Application 

III. Instrumentation and .tools used to perform PM 



IV. PM on sample equipment^ 
V. *d & M manuals 



VI. Evaluation 



f age J o( J}^ 



Module No: 



Approx. Time: 

2 hours 



Hodult Title: 

Preventive Maintenance 



Submodule Title: 
Introduction 



Topic: / 

Concepts of Preventive Maintenance 



Objectives: 

{Jpon completion of this submodule, the learner should be able to: 
!• Define "preventive maintenance"* 

Z. Identify the basic components of a PM- program in a water or wastewater 

system. , ' . . 

3.. Describe the operators responsibilities in a PM program. 
4.. Define the* different iy pes of PM within a water or wastewater facility. , 



Instructional Aids: 



yandouts 



Instructional Approach: 
P^sdussion 



Refere^c^s: 
Personal notes 



Class Assignments: 
Study completed note guide 



ERLC 
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Module Ho: 



Topic:- 
Introduction 



Instructor Notes: 



/ 

Stress the importance of 
PM 



2. Hand out note guide ^nd 
/explain. 



Instructor Outline: 



4. Instructor mjistt follow ' 
the neading in .the note 
guide so that the learner 
can' effectively 'take notes, 



What is PM? 



D. 



1. Protecting investment,- 

2. Avoidance of costly breakdowns 

3. Keeping, costs down by 'Wtch dogging" 
equipment and inventory, 

4. Keeping your facility in peak operational 
condition. 

The PM program 

1. Organize time and materials 

a. PM records. ^ ' . ^ ; , 

b. Inventory 

- c. Man hours * , ♦ 

Operators responsibility ■ * 

1. Continuous observation of equipment and 
records. ; ♦ * 

a. Must'be able to: / 

/ V 

' I / 

Detect problems ^nd remedy them. , 
Operate mainte.naihce equijfmeht 
Use records and manuals 
Work with other staff ' 
Keep costs to a minimum 

Types of equipmenl^^d^ered in.^a Pf^ program/ 

i; Mechanical' . ^ ' ^ ^ 

2. .Electrical - * 1 

\ ^ , , 

3. Building and grounds 

4. Safety equipment 
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' A. 


What is PM? , . ' 




• 




% 










«» 




B. 


The PM Prografm: 
















. ■ >\ ■ 


» 












C. 


The Opei^ators Responsibility: 




\ 










) . - ■ 
















>^ ■ 




D. 


'Types of EqulpitErtt covered in a PM program: 

• ■ ■ ' /' 






" - - 






>, 














/ 
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Module Ho: 


Module Title: 








Preventive Maintenance 








Submodule Title: 






Approx. Time: 


Records and Schedules 






Topic: 


■■ ""■'"\ 




3 hours ^ 


Starting a PM record, system 







Objectives^ ^ 
Upon completion ot this submodule the learner should be ablejto: 

HI- 

1. Define the component stages of a PM records system, 

2. Explain the importance of PM records in relation to systems evaluation and 
cost effectiveness. 



Instructional Aids: 

< 

Handouts . ^ 

Overhead transparancies > - 

Text: "Maint, Management for Municipal Wastewater Facilities". 



Instr^uctional Approach: ' 
p.fs cuss ion 

uG^monstration with overhead' transparancies 



References: 

Maintenance Management Systems for Municipal Wastewater Facilities, EPA-430/9- 
74-004. p ^ ' ^ 

MOP 11 0PCF ^ ' ' ^ 



Manual of Jnstrucpon for Water Treatment Plant Operators, N. Dept. of He^ 



Class. Assi9|mcnts: 
Study handouts 

Read the parts of text covered iri^ass 
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Nodu}e Ho: 



epic: ^ ' ' ^ 
PJM Equipment (Records and Schedules) 



Instructor Notes: 



1. Provide sample handouts 
2, 3,*4 and overhead 
transparanCies for each 
item in "B". 



Divide -class into groups 
of 3 or 4 persons for 
Part C. Each group Vill 
work With a specific piece 
^f equipment. 



f 



Instructor Outline: 



A. Importance of records for a.PM program 

• ^ 1. Indicate trends in equipment efficiency 
2. Show cost effectiveness of maintenance 
program. ' * . ^ 

B. Records system - Define and demonstrate each of 
the following: - ' 

1. Plant loQ 

2. Equipmentcatalog , ' 

3. Maintenance record: ' ID card - service 
record ^, . 

4. Inventory cards 

C. Application 

1. Have learners prepare record systems or 
equipment that is on hand. 



D.^ Review 



1. Questipns and answers on-Part^C ; 

2. ^ Discj^'s application of record systems to 

^ ^jfi^r and wastewater facilities of various 
sizes and types. 



.10 
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HANDOUT #1 

Typical Dally Treatment Plant- Log Entry 
Small Activated Sludge Plant 



Thu^sd^^y', August 4, 1977 . ' ' ^ ' 

D. Clarape. Superintendent. F. Snyke's, Operator-Chemist, L, Jerldns, - 
Maintenance. ^ . ^ J • • 

7:00 a.m. ' ' Collected flow' data, plant checkout, found ski mmer^ trough ' 

cloggGK^with grease and floating solids^. Pump #1 in lift 
. ' station warm and tiot punning. Xhlo^rinator i'njector\1ine. ^ 

clogged.^ Tur^ned Pump*#l off. Reviewed log entry- fof 

Wednesday. / , 

7:15 a.m. Cleared skimmer trough and chlorine line cleaned bar screen- 

and grit chamber. 

8:30 a.m. Pump il clogged with bed sheet. Pump was puUed, impeller 

' > cleared and reinstalled; Put #1 back in service.. 
10:00 "^.ra. ' $n\ykes^ completed daily sampling and began analysis. Jerkins 
• completed '(Jai^y lubrication and clean up routine/ Coffee 
break', - \ ' 

11:30 a.m. /^Received seal for. effluent pump #2. Invoice #5086 from 
- . McFern Manufacturing Co. 
^ 1:45 p.m. , Reviewed lab data;^ Sent S^qykes to adjust air up 5 cfm^and ' 
begin wasting solid^ to the dige&t^er. ' ; - 

2:30 p. nv. Assisted by Jerkins' effluent pump #2 was reassembled and put 
back Into service. 1200' gal. of sludge wasted to digqster. 



2:45 p,m-. Heavy rain began. Vl^ite<l by, Mayor concemi nq odor conslaint 

I ' " • ■ ' ' ' ^ ^ * \ ■ 

Explained that recent high flows have caused excessive J 

hydraulic loadings wnich have washed solids to the' polishing 

ponds causing putrification in lagoon.. Stressed necessity 

^ * ' ^ to step up I/I study.* ^. 

3:15 p.m. — found chlorine injection line flogged a^in. ■ Automatic valve 

.psi^rtly open-. Will repair tomorrow. - 

3:30 p.ifi. ' Notified.Snykes to begin monthly industrial monitoring'^progra 

>• on Monday.;' August 8. ^ < 

4:00 p.m. Final plant checkout'" completed,' Rained 2.5" and still fallin 

• Flow iri<;rea§ing, rapidly.- Agreed that Jerkin5 would "work an 

extra shift, I-^ trpoble occurred to contact me.at hon^. ■ 

Bar screen and grit chamber cleir^d again to prevent prbblems 



V 



Jbrough'^he nigKtr 
D. Clempe, jSuperintendent 

0 




^ . 1 



Page 12' of ,71 * 



ERIC 



■ . HANDOUT #2 
^ ' Equipment Catalog: Small Iron Filtration Plant 

10. North wen , ' ' 

11. Wei 1 punp 

12. , Head gauge 

13. Check valye / 

14. Forc6 main , ' . • 

15. Automati c ^controls 

16. Building / . 
10. .South wen 

• ft 

2\\ Wen pump » - 

22. Head gauge 

23. * Check valve 

24. ^^^^ftflce^in 

25. ' ^Automatic controls 

26. BuUaTng ..v.: 
30. Elevated stdrage tank 

31. Altitude valve 
. 32. Altitude -Pressure gauge 
* 33. Catlodic protection 
40. Pressure Iron filters, 

41 Filter closest^>to entrance 
, ^^^Ji^ddle fntfer 

43. " Furtliest filter 

44. Force main 



r 
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50. Chi or1 nation equipment'. 

51. Chlorine cylinders 

52* Regulator 

53. Rotameter 

54. Feed line 

^ 55. High pressure punp 

56. Injectors 

57. /Injector lines 



• v/ 
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HANDOUT #3 



Equipment" 



Name: _ Turbine pump 
Serial No: 2033568 
Model : 42 G 
Size: 6 inch 
No. Bowls: 6 
Rate: 250 GPM 
Head: 134, ft/ 



Equipment I. D. Card 

Electrical 



Name: Pump motor 

Seri al No : D 266 SAI 

Model: 334 

Man: Ampashuck Corp. 

Voltages 220 amps 9.8 RPM 1760 

Phase 3 Frame F-1 H.P. 10 



Mai nte nance 



Lubrication 

Motor bearings: Slimyslick #40 

or equivalent 

Seal: Grimngock A14 or 

equivalent 



WorR to be Done 



Frequency 



Check seal lube l/de^ 
Check for vibrations 1/day 



Check running amperage 1/week 
Lube' motor bearings 1/6 months 
PUll pump and inspect l/yr. 



15 
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HANDOUT #4 



Cat. No. 11 



Service Record 




2-1-71 Pump pulled for inspection 

Seal replaced 
Shaft aligned • 
2-4.-71 J Motor rewourrd' 
Bearings lubed 
2-10-71 Motor bearings lubed 



\ 



D. S. 

D. S. 
D. S. 



» »• 



■ . > 
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■ ■' ^ HANDOUT #5 

Inventory Card 

Item Description: Mechanical seals for well pumps #1 and #2 
Quantity: Max / 4 
' Min. 2 



Date 


Quantity stocked 


Quantity in use 


Supply Info.' 


1-8-73 


. • 2 


^ 2 


Slippery Seal Corp. 








\ Cat. No. 4822 , ' 


J 


J 




-> 
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Ho: 


Hodult TUlt: ^ 

Preventive Maintenance , 








Suboodule title: 


y 




/ippro);. Tiw: 






Topic: 






6 houni 


Instrumentation and Tools 






Objectives: 









Upon tf» coaipletlon of this subnx>dule the learner should be able to' Identify and 
manually operate: 



1. Pressure tnonemeters - 

2. Volt - ohm - Amp meter , 

3. Inside and. outside calipers 

4. Tachometer . 

5. Er'^T. meters 

6. Full wrench set 



•4} 



7. Feeler gauges 

8. Runout gauge 
9« Depth gauge 

10. Vacuum ^auge 

U. Altitude gauge ^^^^^ ^ 

12. Lubrication apoaratus 

13.. Thermometer 



Instructional Aids: 
. I tens listed above 



Instructional Approach: 
Demonstration 

^Physical manipulation of equipment 
"Discussion 



References: ^ \ 

Manufacturers Operating Instructions 



Class Assignments: 



Physical practice with equipment- available 

I -A" 



18 



Page 18 of 71 



-1 



Module Ho: 



.Topic: 

PM Equipment'-(lnst^umentation and Tools) 



In^tructQr Notes: 



2. 



3. 



ERIC 



Have enough of each item 
listed so that each class 
member can physically 
handle and operate all of 
them. 



tte^-r^f Instnunents and 
tools should be according 
to manufacturers 
Instruction 



Have process equipment 
available so that these 
items listed can be used 
by the learner in an 
actual working Iftj^ction 

Divide class into groups 
of 3 or 4 persons 



InstrCictof Outline* 



A. Tools useful in a PM Program 

1. Discuss the use and purpose of each of the 
following items: 



)t po 



a. Volt - ohm - amp meter 

b. Tachometer 

c. Full wrench set (If nof possible to 
obtain a full set then list mi^ssing pieces 

d. Inside and outside talipers , 

e. Elapsed t\m meters 

f. FeeWr gauge 

g. ^ Runout gauge 

h. ' Depth' gauge " ' , 

i . Vacuum* gauge ' - / 
j. Pressure manometer 

k. Altitude gauge 

1. Lubrication apparatus 

m. TherTDometer 



2. Demonstrate usa 



a. Use each of the^ items listed above 
in a working, application, so that 

^ ^the learner can observe the proper 
usage of each item. 

Assign all members of the class to manually 
operate each 'of these items (small groups). 



B. Review 



1. Discuss with learners their experiences 
' with equipments 

2. Discuss how this equipment can be used in 
their own working applications in their 
'own water and wastewater facilities. 
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Module No: 



0- 



Approx. Time: 



1 4 hours 



Modult Title: 



Preventive Maintenance 



Submodule Title: 

Implementation 



Topic: 

PM on Sample Equipment 



Objectives: 

Upon the completion of this submodule the learner Ihould be ftble to 

1.. .Physically locate maintenance points on randomly chosen pieces of water 
.and wastewater equipment. -/ 

2. ^Explain the use of records in correllation to' the sample equipitient. 

3. ^riite an emergency plan in case of process equipment breakdown.' 



Instructional Aids: 

\ \ 
Handout 

Equipment on hand 
Overhead trans parancy 



Instructional Approach: ^ 

Demonstration 
Discussing, 

Small group participation 



fieferences: ^ 

Maintenance .Management Systems for Municipal Wastewater Facilities EPA-430/9-74- 
004, 

' MOP/11 - WPCF \ ' • , 

Manual of Instruction for Water Treatment Plant Operator?, N. Y. Dept. of Health 



Class Assi9nments: 
Study handouts 

Read the part^ of text covered in class. 

\ 



.-J - 
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Module Ho: ^ , 


n ' ^ — ' ' ^ — ^^^^^ " 

Topic: — 

PM or Sample Equipment; ^ ^ ^ * \ ' ' 




Instructor Notes: 




Instructor Outline: 




$ 


, V 


a. Discuss- artd describe PM points generally found 
on most wate/ and wastewater equipment. 
Exdmoles - arease fittinas. elpctrlr Ipad^ 
s^ls , bearings. ^ 








/ 

B. Discuss working PM points' fnto an organized 
> records system. ' * 




Use overhead transp^rancy 
and handout 


C. Describe and dfemon^'trate how to develop' a 

trouble ^shooting guide for Emergency operation 
planning. ' * ^ ^ 








D. Application 


< 


Class win divide Irtto groups . 
of 3 or 4 individuals. Each" 
group will prod'uce one set of 
written material. Instructor 
will work among groups. 


.M. Class' will physiclmy locate, write up 
PM^^records, and trouble shooting guide 
actual pieces pf water and wastewater 
,y^cfuipment op hand. 

E. (^neral class discussion of wWk accomplished 
/^n the groups. ' 






■ i 


• 1 ^ 

*> 
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TWUBLE SHOOTING CHART #1 



\ 



Motor vill not run on cither "himd" or "auto** I 
a * ' 



Does it znAXe^ft hvir.irdng noiie 
\j\x%. viJ4 not turn 



Ko 



1 

Check 



TurnJJOA 8 vi t ch '.t o 
bond poBTtronTxdoei 
starter yull in) . / ^ 



.Ho- 



Yes —I 
CheW 



For'^ov ycTtage on . ♦ 
incoming power supply- 







rxlet 



^sh starter rt 
%utton{very firmly) 



Is 3 ph&se 

breeJter 

trip'i>ed 



Check control ffingle. phase 
breakor to if tripped 



At- motor terminal box 
for one line open or no 
voltage on one^line^of 
3 ^phast power supply, 
Dake sure other motor 
'is noiT running 



V 



F</r 3 phase 
voltage at^ 
starter 
tennin^l^ 



Put voltocter between tenalnal 
w/wbite-Ktr^s' on it at bottoa 
center of p^n^l (neutral bar) 
and tejxlnal with colored vire 
on it «t bottom of starter 
behind power termiflsis. Does 
it ha'Vt no to 130 volts \ 
presedtT 



.Yes 



•Ko 



Check with voltmeter 
for 110-130 volts 
betweem termineLl with 
white vires on it at 
bottoa center of panel 
aiTd terminal wit^ whit 
wire OB it at top of 
starter, is voltage 
prefiezitT 

H 



Check. for voltage between 
neutral bar and terminal on 
HOA-arvitch vith same col^r 
wire as on starters is 100- 



130 volts present 



Yes 



Ten 



>Po 



Ho 



Wire between' starter 
and switch is open 



White v^lreao starter*-! s not 
conpe-exed to neutral block, 
(one vltb ^Adte wire on it at 
"bottom \entgr of panel) 




Check for voltag^ between neutral 
l)ar and^ %olid yellow wire on HOA 
switch, is voltage present? 



Push with screwdriver on oije 
of the two lijt41e squares on 
front of staortw^o see if the 
armature is jphysically bound 
up. ."Does it/travel \ freely. 



res 



Ko 



Replace 
switch. 



Yes 



Take starter armature apcst 
and find sooce of sticking 



Check v6lt%>ge on lotd 
side of single phase 
control "breaker, is 
110-130 present 



Replace coil 
of starter 



Wo 



X 



Yes 



Check fo^^ltage on 
line sld/^ of single 
, phise control breaker 



ERIC 

hmirniiirnr[Tiniia " 



Ho- 



ZL 



There is an open 
b^ween breaker 
and HOA switch ' 



( 



Ye 



Trouble is in 
s»ngl^ iPhfcle 
supply 



Replace .control 
circuit breaker 
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Module No: 



Approx. Tirev 



3 hours 



Module Title: 

Preventive Maintenance 



SubfDodule Title; 
I|Tip1ementat1on 



Topic: 

:0 i MManuals 



Objective J: 



The learner will describe the use of operation and maintenance manuals in 
relation to sOme speciific pieces of water and 'wastewater equipment. ^ 



/ 



Instructional Aids: _ 
Handout 

Overhead transparancies 



is . 



Instructional Approach: 

Discussion . . j 
Overhead transpay^anciej 



References: - 

Manual of Instruction for Water Plant Operators, Health Education. Servi ce, 
Albany, N. Y. > . " . • 

MOI^ 11, WPCF . , 

'Operation of Wastewater Treatment Plants ,. Sacramento State ColTege 



Class Assignments: 
Review handouts 



23 



Page • 23 of 71 



Module Ifo: 



Topic; 

0 & M Manuals 



Instructor Notes: 



Hand out sample 0 &.M 
manuals. 



Zl Hand out copies of the 
pump curve. Learner wiVV^ 
follow as^^he instructor 
demonstrates its use on 
overhead transparancy . 



Instructor Outline: 



A. The 0 & M Manual 

1. Have the learner follow through their copy 
of the manual making special rfbte of: 

a. Start-up procedures 

b. An graphs and illustrations 

c. Emergency procedure ^ 

d. -Maintenance recoimendations 

2. Pump curve 



Knowing reconmended pump rates can 
indicate if there are problems with* 
the pump or piping. 

The pump curve is usually part of a good 
0 & M Manual . " 
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4" WET WELL MOUNTED LIFT STATION 
MAINTENANCE MANUAL INDEX 



Description 
^ Warranty 
Bulletin 

Outline Drawing 
Engineering Order 
Wiring Diagram /- 
Installation Instructions 
Operation and Description of Components 

Instructions for Initial Operation 
Maintenance Instructions ^ / 
Motor Maintenance Instructions 
Trouble Shooting Guide 
Service Procedures 
r-- Pump Assembly Drawing 
Mechanical Seal Replacement 
S&L Wafer Check Valves 
Voctjum Pump 
Float Check Valve 



Mentification Number 

/ 608 

88B101- (D) 



88D101 



Gart Modal IVAF-10-M100X 
87A76 . 
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SMITH & LOVELESS. Division ofthe hcod\ nc ( orpordUon, Lcnexjv Kansas, manufacliirer 
of the Factory Buill Pump Station guarantocs it to be free from delects m materials and 
workmanship for a period of up to one yeai Lomnienciiiiz at the time the pump station 
IS placed! m operation by SMITH LQVHLF.SS-authori/ed persqnneL hut in^no event 
is the pump station guaranteed for loniieV than 18 months from the date of shipment. 
This guarantee is contingent upon slart-up of the pump station b\ SMITH & 
LOVELESS-authonzed personnel and the gOarantee udl be voided if start-up^ is performed 
by anyone else. 

SMITH & LOVELESS will he the single st)urce of responsibility to t'he owner for the 
guarantee of the pump station .md all its^Lomponents provided b\' SMITH LOVELESS, 

During the guarantee penod, if an\ pan is defective or lails lo perlorm as specified when 
operating at design conditions and if llu pump station has been proteeled prior to start-up 
kruj has been installed operated, and maintained all m accordance with the written 
instructions provided by SMITH & LOVLLESS. SMITH &\0VELESS will exchange free 
of chargV a replacement for such defeUive part Defective parts*must be returned by the 
owner to SMITH LOVELESS, ^if so requested. 

When covered by the above guarantee,. SMITH & LOVELESS will provide, without cost 
to the owner, such labor as may bo required to replace, repair or modify the following, 
but no other, major coinponents the tank and baffle structure, pumps, pump^ motors, 
cast iron piping and valves. E^xcept for labor provided b> SMITH & LOVELESS under 
the preceding sentencev the cost of labor and*any other expenses resulting from replacement 
of defective parts and from installation of parts furnished under this warranty shall be 
borne J^^the owner. ' 

SMITH >& LOVELESS will not assume responsibility for the cost of any repairs or 
alterations made to the pump station structure or its components unless SMITH & 
LOVELESS haS^'gven specific written authority therefor. ^ ' — 

The. replacement or repair of parts normally consumed in service, such as pump seals, 
ii^t bulbs, oil, grease,, packing, etc.. aje considered as part of routine maintenance and 
upkeep and such parts are not eligible for exchange free of charge under this warranty. 

'SMITH & LOVELESS makes no other warranty either express or implied and specifically 
disclaims any warranty as to the merchantability of the Factory Built Putnp Station and 
as to its fitness for any particular purpose. SMITH & LOVELESS is not responsible for 
contingent liability or coRsequential damages of any nature'resulting from defects in design, 
material, workmanship, or in delays in delivery, replacements, repairs or otherwise. 




Ecodyne CorpoVatibn^ 
Smith & Loveless Division 

An Affjhaie of Trans.Unfon Corporaifon 
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mith &. Loveless 
et Well Mounted Pump-Station 




FACTORY-BUILT EXCLUSIVELY BY THE 
WOF»LD LEADER IN THE LIFT STAT! Off 
INDUSTRY 

■ « [■■■' 

{ 0 Low Cost \ 

Q Easy Installation 



} Q Minimum Maintenance 

. i- . ■ 

ERiC ^ ^ Dependable 



^■*»tin ^ ^ 

Smith. & Loveless Division 

An Affiliate of Trans Union Corporation 
Lenexa, Kansas 66215 - ^ ® 
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PAGE 2a "SniTH & LOVELESS-r,-.-fTRST TO 
THINGS BETTER" REHOVED PRIOR TO BEING 
SHIPPED TO- EDRS FOR FILniNG DUE TO 
COPYRIGHT RESTRICTIONS. . ' ■ 
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VACUUM-PRIMED WET WELL PUMP STATION 

another exclusive **firstV from Smith & Loveless. 



Control panel 



Thermostatically 

controlled 
elgctric heated 



S&L Sewage pumps 



.^riming probe 



Manhole cover for 
access to wet well. 



Discharge ecce 
plug valve 
<3-way valve furni 
With 6" pipinc 



Flexible 
coupling 
(by S&L). 



Discharge piping 
(by others). 



Suction pipe 
extension 
(by others)-* 



loop. 



Resilient seat 
check valve. 



High-level^ 
displacement 
switch. ' 




Hmged fiberglas 
cover. 



Priming 
solenoid valve. 



Vacuum pumps. 



Float check- 
valve and 
filter. 



Low-level 
displacement 
switch. 



Pump cutoff 
displacement 
switch; • 



Smith & Loveless ... 
the world's largest manufacturer of factory-built sewage 
transfer'and treatment equipment - ' 



The Wet Well Mounted Pump Station . . . HOW IT WORKS 

When the wet well level rises sufficiently td^tilt the 
low level ON displacement switcH, the vacuum 
pump, connected to the base pump, will activate* 
and prime the base pump. When the liquid level in • 
the base pump reaches the level sensing probe the 
vacuum pump will shut off and the pump will 
immediately start. ^ 



If the inflow to the wet well is greater than the 
capacity of the base^pump the wet well level will 
continue to rise and tilt the high level ON displace- 
ment switch This will cause the standby vacuum 
pump to activate and prime the starrdby pump. As 
soon as the liquid level In the standby pump 
reaches the level sensing probe the vacuum pump 
will shut off and thestandby pump wifl immediately 
start. 

The liquid is forced up the suction pipe through the 
centrifugal pump, out through the discharge pipe, 
through...a resilient seat check valve and a .dis- 
charge valve into the force main.^ 

The pumps will decrease the wet well. level until the 
pump cutoff dispJacemeRt' switch tilts down and 
opens. This shuts off both pumps. The pumps xef 
main primed and the vacuum pump will not come 
on unless the liquid level has fallen beloW the level 
sensing probe and the low level ON displacement 
switch has-been tilted. • 





Smith & Loveless Division 

An Affiliate, of Trans Union Corporation 
Lenexa. Kansas 66215 . . ® 
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ted in>USA 



Manufactured by Smith & Loveless and its licensees at • * ^ 
Ontario. Canada • Osaka, Japar?* Denbighs'bire. England -^Brussels. Belgium 
• Helsinki, pinland • Sydney. Australia • Kingston, Jamaica 

"First to Do-Things Better" 
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insVallation instruqtionjs 

FOR ^ 

FACTORY BUILT WET WELL MOUNTEOb^lFT STATtOW 



Your Smith & Loveless pump station is a complete 
fcGtory-built unit;* including all equipment ready 
to operate. It has bsen thoroughly tested at the 
fcctory by Lctual operation on our test floor. 
Evory item of mechanical and electrical equipment 
has baen operated and found free of defects. 

•ELECTRICAL POWER 

L&ck of el&ctrical services can create l^n^ delays 
In complptihg van installation. Therefore, it is 
advisable to notify the electrical contractor a ndT^ r 
the 'local ppv/er compahy, well in-^dv^nee-tJTme 
actual installation, pf the requirements for the 
electrical service. 



ELECtRICAL SERVICE REQUilSE^^EfvTS 

The ^tion requires a S-pfiase, 60 cycle pcAv--r 
s^p^'plus a 20 ampefe, 1t:&volt, single phase, 
'60 cycle control .j^rcuit supply. 



A weatherproof fused disconn^t svyitch* mucl b: 
provided for Jthe station power seiVjce end x 
separate weatherproof fused disconnect s.Vn^r, for 
the single ^ phase sea*ice except whsra w-pri:.., 
4-wire/ 115 volt phase to grourjd survice ic 
provided. , * 

All station power semces mu^^^tScTnounted on th^ 
service pole to the ctation^srftf should b<> I'^r 
follpwing sze: 



/ 
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230 VOLT, 3-PHASE, 3-WIRE POWER WIT^ SEPARATE' 
115 VOLT,, SINGLE PHASE SERVICE FOR^AUXILIARIES 




Motor 
HP 


Fusible Entrarice 
Switch Size 
(Amperes) 


Fuse Size . 
(Amperes) y 


Conduit 
Size . 

^ » * 


Wfre 
Size 


4 


1 
2 
3 

7-1/2 
10 
15 


30 / 
30"^ 

30 V- 

- I. ' 60 ^ 
^60 

.100 ■ ^ 


15 
20 
25 

^ 45 . 
■ 60 
,100 
175 

t 


i - '3/4" - 
. 3/4" 
' 3/4", 
3/4" 
' 1" 
^ 1-1/2" 
1-1/2" 


. #12 

' #12 

. 

#8 
#6 

#4. 
^ ,#2 




• 
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460 VOLT, 3-PHASE, 3-WIRE POWER WITH 
SEPARATE 115 VOLT, SINGLE PHASE SERVICE 
FOR AUXILIARIES 




/ 




Motor 
HP 


Fusible Entrance 
Switch Size 
(Amperes) ' 


F^ Size 
(Amfperes) 


Conduit 
Size 


Wire 

' Size„ 




1 
2 
3 
5 

7-1/2 
10 
15 


!h 30 
30 
30 
• 30 

30 V 
60 
■ 100 


10 • . 
10 
15 , 
25 

30 , 
50 

3fi ^° 


'3/4" . 
3/4" 

' 3/4" 

3/4" » 
3/4" 
1" 
M/4" 


■ #12 
#12 
#12 
' ■ #10 • 
. #10 
#8 
#6 


f 

y 



The sewage pumi^. jft Smith & Loveless pump 
stations are eqiitppecj with non clog impellers that 
pass 3" solids and very effectively handle solids 
commonly found in sanitary sewa^: however, the 
pumps 'will Jiot handle large rocks, bricks, sticks 
and other hlj^vy_inateria[s of a similar nature. To 
prevent damage to the pOmps, it is very important 
that the wet well be thoroughly cleaned before the 
initial start-up« 

INSTALLATION; 
LIFTING THE STATION 

The weight of a_^ation with 4" piping will not 
exceed 2,000 pouptds and a station with 6" piping 
will not exce^ejl^OOO pounds. The station should 
be lifted by hiking a sling in the lifting hooks 
on the base plate. The station may be lifted into 
place on thfe manhole. If the lifting device has 
sufficient ^ing, the suction pipes provided by the 
customer may be bolted to the suction flanges of 
the station and the station lifted into place as a 
unit. Refer to Section on Mounting Suction Pipes 
to assure ^v^um tight'connections, 

* CAUTION: Be sure the station is rotated 

so the discharge pipe will align with the farce main 
pipe . Prior to setting the station on top of the 
manhole, a layer of grout should be^provided on 



the top surface of the manhole for the 5tatiorf to 



down in. This gives the station firm support 
^nd reduces noise transmission; 



MOUNTING SUCTION- PIPES 
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If the suction pipes are to be mounted in place 
after the station is set, the length of suction pipes 
should be the distance from the suction flange to 
the bottom of the well minus .six inches. Check 
the factory order for suction pipe size. The suction 
pipe funiished by the customer should have a 150 
lb, st^eljlange or 125 lb, cast iron flange to mate 
with the sub'tiob flange on the station. 

The suction pipes may be lowered into the wet- 
well through the manhole outside the station. Once 
the suction pipe is inside tlje wet well, it may be 
rested on the bottom. The pipes can then be 
elevated frofri the bottom of the manhole $p they 
can be boltedpo the suction flanges. 

The bolts, gaskets and gasket sealant required to 
mount the suction pipes to the station, have been 
supplied by the lift station manufacturer. Thtfse 
^relocated in a bag tied to the lifting loop inside 
the station. Coat both sides of the asbestos ring 
gaskets with a thio-coat of the gasket sealant 
^^''-^rmatex #2.) When tightening the suction flange 
ts, use a crisscross pattern to assure even 



^ Installatton Instructtont 

pressure distribution on the asbestos ring gasket - 
This is Important because a bad connection at the^ 
suction pipes can cause a failure in the vacuum 
priming system. _ 

WET WELL LEVEL CONTROLS 

The lift station is provided with three displacement 
switches, Thes^ initiate the pumping cycle. The 

' low level displalc^ment switch should be installed 
so it hangs 12" minimurff above the bottom of 
the suction pipe. The "LL ON" and^"HL ON" 
displacement switches should then be ^justed so ^ 
they are the distance above "the botiom of the 
suction pipes as required. These switch levels can 
be adjusted by loosening the cord grip nuts inside 

•the station and adjusting the height 

CONNECTING ELECTRICAL POWER 

The station^ is provided with a 1-1/4" or 1-1/2'* 
conduit con nected/tfi rough the base plate, Powfcr 
should be brought into: the station through thiV-^ 
connection. The three 230 or 460 volt power wires 
should be connected to the three terminals marked 
"A", "B" and "C", The 115 volt single phase 
connection should be made to the marked terminal 
and the ground lug. 



Briefly "jog" each pump motor 
"Hand-Off-Auto" switch and check 
motor rotation. 



REMOVE DEBRIS 



usii^g the 
for proper 

\ 



A non-cl6g sewage pump will nonnnally pump 
anything which can go through the valves, elbows 
and piping. All trash and debris too large to pass 
through the station piping must be removed from 
the upstream manholes before placing the station 

An service. Normally, such debris cannot enter a 
properiy designed sewer system as it cannot get 
through house plumbing, fixtures; however, some 
may have been left by the Wdrkmen during 

^cdffttruction or through vandalism. 

It is much" easier to remove such materials before 
starting up the station! 

The station is now ready to start-up, 

NOTE: Do not attempt .to startup the station 
until you have read this entire manual 
carefully, then follow the instructions step by 
step, < , 




Mechanical operation: 



. WET WELL MOUNTED PUMP STATION , — 

OPERATION AND DESCRIPTION OF COMPONENTS \^ 

Refer to the picture in the bulletin at the front 
of this manual for location and orientation of components. 

vacuum pump is connected to the centrifugal 
pump through the .float trap. The 3 way valve is 
stainless steel. 
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There are tfii^ switches in the wet vveM. These 
switches do not float. They tip as the water level 
rises about them. The tipping of the case closes 
a mercury switch inside the case. The intermediate 
level switch, when actuated; provides power to the 
centrifugal pump motor starter. If the pump is not 
primed, the vacuum pump will run until the vyater 

» level reaches the^ electrode probe. Water touching 
the probe will energize the electrode relay which 

• will cut off the vacuum pump and energize the 
centrifugal pump motor starter. The centrifugal 
pump will pump the wet well level down to low 
level we\ well switch. The low level switch will 
brealc, shutting off the centrifugal pump. This 
process will repeat itself as the wet well level rises. 
Should one pump fail to handle the flow to the 
wet well or upon failure of one pump, the wet 
well level will rise to the high level switch. The 

. .high level switch will energize the vacuum pump^ 
of the high level centrifugal pump. When the 
centrifugal pump is. primed, the water level will 
reach the probe and energize the electrode relay. 
This will send power from the high level switch 
tox the mdtor starter of the high level pump and 
cut o^f the vacuum priming pump. Both centrifugal 
pumps will operate until the wet well level drops 
to the low level wet well switch which will cut 
off both pumps. 

VACUUM J>RIM|NG PUMPS 

The vacuum priming pumps operate, only if the 
wet v/ell level calls for a centrifugal pump to 
operate and if the pump called for is not primed. 
There is a three-way solenoid valve in each priming 
Mine. When the vacuum ^priming, pump is not 
. operating, this valve closes off the line to the 
centrifugal pump. The sealed valve holds the prime 
in the centrifugal pump. The vacuum priming 
^ pumps are self-lubricating piston type pumps with 
single phase capacitor start motors requiring no 
lubrication. These pumps are corrosion resistant 

SOLENOID VALVES 

There' are 3-way solenoid valves in each priming 
line. These valves seal off the centrifugal pump 
when the vacuum pump is not operating. This 
holds the prime in the centrifugal pump. The, 
3-way vaLve opens the fine to the float seal trap 
fo atmosphere 4vhen it\evalye is de-energized. This 
all occars when there i?7io power on the S-way 
valve. When the 3-way valve is energized, the 
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FLOAT TRAP ^ , 

The float trap is in the priming line to prevent 
any water getting to the vacuum pump. If water 
enters the priming line, it will fill the bowl on the 
float trap causing the float to rise and seal off the 
vacuum line. Every time the 3-way solenoid valve 
is tde-energized, it will vent the float trap and the 
drain check in the J3pttbm will open and drain the 
float trap. 

DRAIN CHECK 

The drain check is a poppet check valve that closes 
when a vacuum occurs in the float trap. The 
in-rush of air through the check overcomes the 
weight of the poppet and the poppet rises to the 
closed position. When theTToat trap is vented, the 
weiglit of the poppet drops it o*ff the seat 
downward and opens the check to drain the 
contents of the float trap. 

Y-STRAINER ^ 

There is a Y-Strainer at the centrifugal pump. It5> 
purpose is to trap any debris that might ^ 
accidentally epter the priming line. It is brass with 
stainless screen. 

ELECTRICAL OPERATION 
BREAKERS ^ 

There Is a 120 volt single pole control circuit 
breaker that energizes the control. circfuijL. This 
breaker powers the two electrode relays through 
,the priming probes. The breaker powers the 
alternator, ^otor starters, vacuum pump, solenoid 
valvi^, and cooling fan. 

^- 

DISPLACEMENT SWITCHES 

These switches, as described before, initiate the 
pump cycles. They are mrfrcury switches in a 
weighted float ball that tips. The power from these 
switches passes through the alternator. 

ALTERNATOR ^ 

The alternator is a 16 hour timer that' operates 
a micro-switch. The timer is set to change position 
every eight hours. The. switch is double-pole. 
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double throw and switches one pump from low 
level to high level and vice^versa. 

ELECTRODE RELAY 

This is a sensitive 10,000 ohm plastic encased 
plug-in relay. The water level in the centrifugal 

■pump* touches the probe in the pump and 
completes the circuit through this relay cpil. The 
contacts of the relay interrupt the power to the 
motor starter if the pump is not prjmed and the 
relay de-energized. If the relay is de-energized, the 
contacts provide power to the vacuum pump 

^ through a control relay. The control relay also 
energizes the 3-way solenoid valve. 

CONTROL^RELAY 

_ ^ _ ^ - ^ - 

The control^ relay is a single-pole, single-throw 
power relay. It is energized by power from the 
.level switches through the alternator and electrode 
relay. The contact of this relay is heavier duty than 
the other relays. The heavy contact is used to start 
the vacuum pump and operate the solenoid valve. 

COOLING FAN 

There is a non-adjustable thermostat mounted in 
the control panel. This thermostat operates a 
cooling fan. It automatically tums on the cooling' 
fan when the temperature inside the enclosure 
re^aches approximately 90** F. The cooling fan 
intake ahd. vent louvers must be opened in warm 
weather Inct closed in cold weather. The* cool inc| 
fan motor must be oiled. every three months 'of 
operation. 

HEATER 

There is a feOO watt heater mounted on the back 
of the control panel. Thi^ heater is controlled by 
a preset thermostat The thermostat is set to tum 
the heater on at approximately 4(f F. The 
thermostat is mounted in tHe control panel. 

An auxiliary portable heater with built-in 
thermostat is provided for northern climates. It fs 
plugged into the convenience outlet. 

, SEWAGE PUMPS & ;>IPING 

CENTrVuGAL PUMPS 

A' ^ ' 

There are two specially designed centrifugal pumps 
in th[s^ation. The special volutes are mounted 
under the *deck plate. The .special motor adapter 
sits on the volute and Ss above the deck plate. The 
motor is mounted to the adapter.. The motor 
w^i^y^ter^is hollow. The vacuum pump draws air 
fcl\l v> hole "A" as shown on Figufe #1. Liquid nses 



from the weX well up the suction pipe filling the 
volute and hollow adapter until it touches the 
bottom of probe "B". This means that all air has 
been extracted from the pump. The pump can then 
operate pulling up the liquid from the wet vyell. 

The pump has a specially designed mechanical seal 
"C*'. The adapter has a hole in one side to the 
shaft and seal mounting plate. Any seal leakage 
can be observed through this hole. 

PIPING 

The suctmn pipe extends from the front head *'D" ^ 
to near the bottom of ^the wet Well. Liquid rises 
up this pipe as the impeller in the pump turns. 
The liquid is thrown outward in the volute. The 
volute conveys the liquid to the pump discharge 
nozzle. The liquid passes into a special elbow and 
to a swing type wafer check valve. The check valve 
has a bronze clepper and arm and a stainless steel 
shaft. The clapper seats against a rubber seat. An ^ 
external sprin'g loaded arm makes the valve 
non-slamming. 

The liquid passes from the check valve to a "plug" 
valve. This valve has a rubber covered plug that 
seats against a cast irori seat A. wrench to operate 
the \yalve is provid^ with each station. 



The liquid dischar^ through the stop valve passes 
through to the dischar^ line. The discharge line 
is connected to the station piping by a "dresser" 
^coupling. 

POWER SUPPLY 



POWER WIRING 
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The p0wer_ service' is connected frogi a fu 
disconnect switch adjacent to the power meter to 
the control panel. The power vvires'are connected 
to the top of tfie motor breakers or to a master 
breaker. A^ ground line is connected to the ground 
lug. The power runs from the motor breakers to 
the pump starters. The power passes through the 
starter to overload heaters and then to-the motors. 

COJSJTROL WIRING,' " ^ ^ 

The 120 • volt single phase power source is 
connected to a single pole breaker. The power is 
provided between this breaker and ground. The 
control circuit goes to the two electrode relays 
through a resistor and rectifier diode ahead of each 
D.C. plug-in relay. The coil on the relay has a 
condenser in parallel to iron out the 1/2 wave D.C. 
and to provide a time delay of one seeond on drop 
out of the relay. The other side of the relay coil 
is connected to the probe in the centrifugal pump- 
adapter. The circuit to this relay is completed 
39 thrjod^'the liquid in the^pump to ground. 
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Vocuum Priming 
Pump No. I 



Vocuum Priming 
CpntTOt Solenoid 
Volvt No.t 




Gouge 

t>Of!t 



Vocuurrj Priming 
Control* Solenoid 
VQlve No. 2 



Vocuum Priming 
Pump No 2 



lent ing 
Probe No.t 



/ 




PUMP r" 

Siroiner 




VALVe NO. 2 



TO PANEL 



L Seating^ 
Probe No. 2 
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The sewage pumps in Smith & Loveless wet well 
mounted lift stations are equipped with 
•^Non-Clog" type impellers that pass 3" solids and 
very effectively handle solids commonly found in 
sanitary sewage/ Hovyeaer, the pumps will not 
handle large rocks, bricks, sticks and other heavy 
materiaJs of a similar nature. To prevent damage 
to the pumps, it is very important that the .wet 
wtll be thoroughly clearjed before, starting up the 
station. -^^ 

While inspecting the wet well, be ai^fe that the 
liquid displacement switches are harjgipigvfreely at 
their proper elevation (see outline drawing in the 
front of the manual). Also, check] the^ischarge 
plug valves to be sure that they are in the "OPEN" 
position. 

PUMP OPERATION 

The pumping cycle is conftrolled by three liquid' 
level displacement switches in the wet well. With 
a rising wet well, the low level "ON" displacement 
switch is tilted and the base pump starts. If the 
wej wSlI level continues to rise, the high level 
"ON" displacement switch is tilted ' and the 
standby pump is started. Both pumps then pump 
the wet well to a level below the low level "ON" 
displacement switch setting and the low level 
"OFF" displacement' switch shuts offjpoth pumps. 
Every eight hours the punips are alternated so that 
the standby pump becomes the base pump. 

START-UP 

If the station has been stored for more than two 
weeks, especially it out-of-doors or in a moist area, 
refer to the "Sewage Pump Motors" section of this 



manual for start-up procedure. To start the station, 
place the single phase circuit breaker marked 
"CONTROL SYSTEM" in the "ON" position. If 
the sewage level in the wet well is above the middle, 
float^ switch, the vacuum pump will begin mnning 
immediately and start priming the pump. When the 
sewage reaches the probe in the motor adapter 
housing, the vacuum pUmp will shut off. 

If one or both of the vacuum pumps do not stop 
mnning, there is a leak' somewhere in the priming 
system or the sewage pump piping. It is possible, 
since there is no sewage in the force main, that 
the discharge check valves may be slightly open. 
To eliminate this problem, close the discharge plug 
valves and wait until the the vacuum pumps stop 
mnning. Then start the pumps by hand and open 
the discharge plug valves to fill the force main.. 
If the priming system still will not hold, the 
s^ctio^n pipes should be checked for leaks since 
they are installed in the field. 



If the pumps retain 
"Hand-Off-Automatic" 

II A..* 



their prime, place the 
switches in the 
Automatic" position and place the No. 1 and No? 
. 2 motor circuit breakers in the "ON" position. 
Also, place the automatic alternation switch in the 
"ON" position. Depending on 'the level in the wet 
well, either one of the pumps will start^^i^both 
pcimps will start Check both piimps fdr proper 
motor rotation. The station should now be 
observed for several pumping cycles to insure that 
the displacement switches are operating the pumps 
correctly as described in the PUMP OPERATION 
section. If the station does not operate -properly, 
refer to the trouble ' shooting chart in the 
* maintenance section of this manual for possible 
causes and remedie?. ' ^ ^ 



J. 
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MAINTENANCE INSJRUCTIONS 
^OR^SMITht & LOVELESS 
WET WELL MOUNTED, PUMP STATION 



,The Smith & Loveless pump station is a complete 
faotory-built unit including all interior equiprrient 
ready tcjj operate. It has been thoroughly tested 
3t the factory by actual operation on our test ^ 
floor. Every item of mechanical and electrical 
equipment has been operatefCf and found free of 
any defeqts. Your pump station will give 
continuou^^ trouble-free service with reasonable 
care and maintenance. We recommend that a 
preventative, maintenance program be established 
b^sed on the following ni^intenance procedures. 
The station should ^ be^^slted daily and the 
following iterns inspecf^auring each visit;, 

V 

1. Float switch operation. 

2. Sewage pump operation. 
3.1 Vacuum priming operation. 

4. Sewage pump mechanical seal.s. 

5. \ Water trap bottles. 

6. Station cleanliness. 
'\ 

Once every month the following procedures should 
be performed: 




1. 



Remove the electrodes from the 
electrode housing and thoroughly clean 
any coating from the electrode. Inspect 
the electrode hou$ing in the mOtor 
adapter and remove ^ny deposits or scale 
frdm the electrode |iousing. 

If 'the electrode is\^more than hqlf 
consumed, Jt should \^ replaced. 

Remove the water trap l^pttles and clean 
out any water deposits m the jars. Lift 
the float mechanism to frtsure that it is 
operating freely. \ 



Eyery three months, oil the ventilating blower 
motor bearings. 

The pump motor> are provided*with pre-lubricated 
ball bearings which under normal conditions 
require little or no maintenance and re-lubrication. 



Caution should be taken whenever lubricants are 
applied to motor bearings." Thoroughly study the, 
lubrication section of the motor maintenance 
section in this manual. 

During cold weather, the ventilating louvers l^the 
fiberglass cover should be closed, and during warm 
weather, they should be opened io^ cooling. 

Refer to the following^pages for descriptive 
information on makingBtospections and for 
maintaining the-ftation e^pment 



CLEANLINESS ^ 

A clfean pump station is a ^trouble-free pump 
station. Clean up the station after each visit' 

MAINTENANCE .RECORD 

Before leaving the station, record date of 
inspection on the maintenance sheet provided 
inside the lid. 

For repair of any accidental damage or assistance 
in maintenance problems, contact the Smith & 
Loveless Service Department which employs a fleet 
of aircraft and experienced technicians to help you 
qufckly and efficiently maintain a continuously 
operating pump station. 



lAJSTALLATION AND MAINTENANCE INSTRUCTIONS FOR 
^ ^SMITH & LOVELESS 

VERTICAL PROTECTED SEWAGE PUMP" MOTORS 



livlSTALLAtlON 



This motor is shipped ready for immediate service. 
If ^the motor has been in storage for a long period 
or has been subjected to a damp atmosphere, the 
insulation resistance of the st^tor winding should 
.be checked before start-up. (See MAINTENANCE 
for procedure.) 

Check power supply against nameplate rating. 
Motors ^re guaranteed to operate satisfactorily 
within a voltage range of not more than 10% above 
or 10% below the nameplate voltsge rating. 
Pe'rfornnance v*^ithin this range will not necessarily 
be the same as the established performance at the 
exect rated voltage. 

See the nameplate diagram for proper connection 
to 208, 230 or 460 volts. To reverse the direction 
of rotation of a S-phase rhotor, interchange any 
two of the power leads. For operation of 230 volt 
motors" on 208 volt networks (when designated 
permissible on nameplate), use the amperage at 
230 volts for selecting overload protective devices. 

INITIAL STARJ-UP 

The rotor should rotate freely when turned by 
hand. Jt should run quietly on initial start-up. 
Operate at normal load for a short period to check 
for. unusual noise, heating or excessive current. 
Excessive current will result in overheated 
windings. High operating temperatures shorten 
insulation life. The insulation of Class A or B 
windings, as measured by thermometer, shoul^ not 
exceed the temperature rise specified on the 
following chart: » 



by high velocity blower. The blower nozzle should 
be non-metallic. Gummy deposits of dirt and 
yrease may be removed by mineral spirits. Nes/er 
us^e gasoline 6r other inflammable solvents.' 

LoAg storage may allow motor insulation to absorb 
moisture. Use a high voltage resistance meter 
(meggei") to check insulation resistance to ground. 
AIEE Standards recommend that the windings 
insulation resistance of clean, dry motors at rOom 
temperature should be not less than: ' 

. Insulation Resistance = ^ 

^ (motor rated voltage + 1(XX)) 
1000 

If the resistance is below the recommended value, 
the windings should be baked dry or replaced. The 
stator should be baked in an oven at not more 
than 200** F.- until the insulation resistance 
becomes constapt^ 



DISASSEMBLY 

i 

Should it becohie necessary to disassemble the* 
motor, cpre should be taken not to damage the 
stator windings. Very careful attention should be 
given to keying the bearings clean. Remove 
bearing cartridge screws before removmg end 
bracket screw. (A stud of the same diameter antf-^ 
thread as the cartridge scTews and approximately 
1-1/2" longer may be used to locate the holes in 
the bearing cap through tfie end bracket upon 
assembly.). 



Enclosure 


Temp. Ri^se for Insulation 


A 


B 


1. Protected (Gen. Purpose) • 

2. Drip-proof (Gen. Purpose) 
.3. Splash-proof and Drip-proof, 

fully protected 

4. Totally enclosed (TENV, TEFC) 

5. All others 


40° C. 

40° C. - 

50° C. 
55° C. 
50° C. 


70° e?- 

70° C. 

70° C. 
75° C. 
70° C. 



MAINTENANCE 

For long life and satisfactory operation, alwayr 
keep the motor internally clean and dry. Windings 
of Smith & Loveless Protected Motors may require 
^ „:casional cleanina. The windings may be cleaned 



Smith & Loveless Motor Bearings NEVER need to 
be removed unless they are to be replaced. Use 
a bearing puller. To install a new bearing, use 
steady pressure on the inner race. (To facilitaie 
installation, heat bearinc? to 250*" F.) 



Pump Motor inctfitlct(on tnd 
Maintonanot Pfig« 2 



The most Important single factor in securing good^ 
service from ball bearing motors isito keep dirt, 
dust and foreign particles out of the bearing. 

1. Use only ctean grease from clean containers 
•and handle .$0 as to keep it clean. 

2r Nsver open a, bearing housing in a dusty 
atmosphere. * t 

3. Never open a bearing housing" without first 
cleaning off all dirt from adjacent surfaces. 

4* Always protect an exposed bearing by a 
protective cover (cleart paper or lint free 
^ cloth). . 

LUBRICATION 

Double-shielded ball bearings supplied on Smith & 
Loveless pump motors are lubricated at the - 
factory. In normal service, lubrication once every 
year or two years is adequate sinoB the bearing 
housing has an additional supply of grease. 
Recommended lubricant is a lithium base, general 
purpose grease. * 

VVhen lubrication Is required, proceed as follows: 

. 1. Clean grease fitting and grease pressure 
relief fitting to make "'.sure it Is not 
plugged; 



2. Add grease with a low pressure gun until 
grease appears at the- relief fitting.* 

NOTE: If no relief fitting is provided; remove 
grease drain plug. After lubricating, run motor 
10 minutes before replacing plug. 



CAUTION: 



Avoid .excessive- lubrication. 



1. Excessive pressure may damags bearing 
shield. 

2. Excessive supply of grease in bearing 
, raceway . may cause overheating and 

premature failure.* 

3. Excess grease may be forced into motor 
housing and collect on windings/causing 
winding deterioration. 



SERVICE FACTOR 

When the voltage and frequency of a general 
purpose 40** C. rise protected motor is njaintained 
at the values specified on the nameplate, the motor 
may be overioaded up to the Horsepower obtained 
by multiplying the rated horsepower by the (1.15) 
service factor. 



r 



TROUBLE SHOOTING GUIDE 

We have started with the premise that by trouble shooting in a systematic approach, the chances of 
correctly establishing the cause are greatly enhanced. As an aid in establishing a logical step-by-step method * 
of trouble shooting, we have made thp following flow charts. To use these flow charts, you must first 

> define the problem according''- to the symptoms. Then find the fiow. chart v^hose heading most nearly 
matches your problem. In performing these checks, please remember that you are dealing Xvith electricity 

^ and take care tq^pprform these^ checks in a careful manner. 

TROUBLE- §HOOTING 



SYMPTOMS \ - 


SERVICE PROCEDURE 


j Motor will not run on either 

'l^and" or "Auto" ' ^ 


See "Trouble- Shooting €hart #1" 


\ Motor will not run on "Auto" but will 
run on "Hand" 


« 

See "Trouble- Shooting Chart #2" 


Pump will not prime 


' See "Trouble-Shooting Chart <^4" 


Pump loses prime while running. 


Check for leaks in suction piping 
and vacuum s/scott« If okay, cut 

1/2" off .of the bottom of the 
priming electto^e« 


PutBps cycle on and off frequently 


Cheek float switch setting*.. If 
the "low level On" awitth is below 
the 'Ixjw Level Ofi^ewitch, the 
pumps will cycle with minor changes 
in wet well level. If switches are 
set properly, cheek their continuity, 
and Vope taction. 


Bot^ pumps start together* 


Check float ewitch settings. Be 
sure "High Uvel On" twitch is J 
above "low level on" switch. Ir . 
settings ure* correct, check the 
continuity and operation of the 
switches « 


Puznp runs but does not discharge 
oewage. 


Be sure pump is primed and discharge v 
valves are open* Check force main for 
blockage. Back flush pump. On new 
instsllations, it may be poissible 
that the static lift of the force main 
exceeds the maximum pumping, head or 
that the force main is air locked. 
In such cases i consult the engineer. 



/ 



TROUBLE SHOOTIHO CHART fl 



A 



I Motor vlU not ;nin on either **hand" or "auto*^ 



Does it sxake a humming noise 
but will no t tur|^ 





No^— 


Turn HOA svltcb to 
band position; doeH 
starter pull in ^ 


, Hoi 


Yes —1 



Yes 



ChecX 



for lov voltage on 
incoming pover supply 







Push starter reset 
button(very firmly) 



Check. 

I 



Check control single phase 
brsaker to see if tripped 



Is 3 phase 

breaker 

tripped 

~r~ 



At motor terminal box 
for on^ line-ipen or no 
voltage on one line of 
3 phase pover supply 
make sure other motor 
is not running 



Jor *3 phase 
voltage at 
starter 
terminal 



Put voltmeter betveen terminal 
v/vhlto vires aon it at bottom 
center of panel (neutral bar) y 
and terminal vlth colored vlre' 
on it at bottom ^of starter 
behind pover terminals » 'Does 
it have no to 130 volts 
present T ' ^ 



.Yes 



Cheek vlth voltmeter 
for 110-130 volts 
betveen terminal vl9th 
white vires on it at 
bdttoa center \of .panel 
and terminal vlth vhlte 
vire on it at top of 
smarter, is voltage 
present? 



Check for voltage betveen 
neutral bar and terminal on 
HOA svltch vlth same color 
vlre as on starter « is 100- 
130 volts present? , 



n 



Yes 



JZ 



Yes 



Ho 



Wire between starter 
and svltch is open 



White wire on starter is not 
connected to' neutral block 
(one vithx white vlre on it at 
bottom center of panel) 



Check for voltage between neutral 
bar and solid yellow wire on HOA 
switch, is voltage present? 



Push with screwdriver on one 
of the two little squares on 
front of starter to "see if the 
armature is physicallyx bound 
up. Docs it travel freely. 



I 



Yes 



So 



Replace 
switch 



-Mo 



Yes 



Take starter armature apart 
SAd find source of sticking 



Check voltage on load 
side of single phase 
control breaker ,is 
110-130 present 



Replace coil 
of starter 



Ro 



X 



Yes 



.Check for voltage on 
line side of single 
phase cQptrol breaker 



There is an open 
betw'en breaker 
and HOA switch 



Ko 



Yes 



er|ci 



Trouble is in 
single phase 
supply ^ 



Replace control 
circtilt breaker 



4^ 



TROUBLE SHOOTING CHART -12 



Motor will not run on "auto", but vili r\in on ""hand" 



r 



Tilt all float syitcheB and leave tilted\ Check for 110-130 
voltB between "auto" terminal (the one on the left side) of 
the HOA Bvltch and vhite wire on neutral biock ('•teel 
tenainal blfck with several white vires located i^ lover 
center of panel). Is voltage present? ^ 



Yes 



Ho 



Replace 
svitch 



Is control relay for 
that motor pulled in? 



No 



-Yes 



Check voltage from neutral bar to pin 8 of 
respective electrode relay (ER). Is 110-130 
volts' present? 



Turn to Trouble 
Shooting ChATt #3 
^«nd begin at top 



-Yes 



No 



Check voltage betveen neutral bar and 
pin 5 of ER. Is 110-130 volts present? 



Yes 



Is voltag^ present on 3 CR on 
both vires vith saae color as 
on pin^B of electrode relay? 



No 



Check voltage betveen 
coil of control relay 
and neutral bar. Is 110- 
130 volts present? 



Check for 110-130 
volts on pin 6 of ER 
Is voltage present? 



Yes 



•Ho 



Wire betveen 
electrode relay 
and 3 CR is open 



-Yes. 



No 



Push on plastic movable 
part of relay. Does it 
move freely far enough 
for contact to close 



Yes 



T 



Wire betveen coil 
of control relay 
and ER is ope*^ 



-r 



m. 



ChecX for 
voltage betveen 
either coioaon 
contact of 3 CR 
and neutral bar 
Is voltage 
present? 



No 



Replacf 
Relay ^ 



Check for obstruction 
and remove 



ji 



Yes 



No 



Wire between^ 
pin 6 of ER 
and "auto" 
terminal of HOA 
svitch is open 



r-Yes 



Replace' 

Electrode 

Relay 



Ho —1 



Is Toltage- present on 
vire from "off" level 
float svitch to other 
tvo float^ svitchet? 



Is voltage present on 

both cossaon (bottom) 
contacts?- 



Yes 



Ho 



n 



Yes 



Ho 



Wiring betveen 
fllat^svitches 
is bad 



la voltage present 
on other 'terminal pf 
"of^** lerel float ^svitch? 



r 



Replace 3 CR 



Check float svitch vith 
the same color vire as 
on the terminal that 
does not have voltage 
on it. The svitch is 
probably bad 



Ho 



■Yes 



Replace vire frOT 
svitch to circtiit 
breaker 



ZL 





Replace 




-float 




svitch 



ERlC-_ 



4r 



TROUBLE SHCX)TING CHART #3 



r 



Trom Chart #2 - Control Bel«y Did Pull In 



Is vacuuA pump' running? 

IX 



No 



Yes 



I« there 110-1 30V on 
control r^loy contactst 



Yob 



Does 
than 



i^ shut off in less 
5 to 7 minutest 



.no 



Is ther«» nO-130V 
on tsmioal tbi^t 
vacuus puap is 
virod to, 



Yes 



Is there nO-130V 
on on^ contact of 
the control relay 
and not t&e other 
contact? 



•No 



Troubls is in 

YftCUUB pUflp 

or its viring 



Wire is open 
betveen contr 
relay and 

vacuum puap 



Yes 



-Ho 



Check control 
relay vhen 
Tacuua puKp 
stops. Is it 
energized? 



Check electrode 
doioei in puznp 
KOtor adaptor. Is 
pump prii&ed? 





r- Uo 

1 ^ 


— Yes 1 






Go back to 




Vacuum 






Chart #2 




pUB^ is 






and begin 




OTSP- 






again 




heatcd 



Yes 



Ho 



Boplace control 
relay 



H 



JZ 



Yes 



I: 



Ho 



Interchange 
electrode ^ 
relsys. Does 
Y&cuun pump 
stop vith 
nev relay 



Wire betveen control 
circuit brea3^r and 
control relay is open 



Ho 



Is solenoid 
valve 
picked* up? 



rTeS ^Ho 



Cheek vacuus 
lines for 
leaks and 
stoppages 



Replace 

solenoid 

valve 



-Yes 



Pull electrode relay out' of sodket< 
Doe% vacuum pump stop running? / 



Yes 



Ho 



1 



Repine ^ 

electrode 
relay 



Put electrode relay back> in socket . *!^uTn 
off control circuit breaker. Interchange 
capacitor vlth"^b|ttfee on the other 
electrode relay » t^B||g care to keep the 
end ^narked (•«•} on terminal 2 ef the 
socket. Turn power back on. Does the 
vacuus pump still run after pump ^is 
primed? , 



Yes 



Is control relay energized? 



JZ 



Ho 



Yes 



Problen is in 
vlring between 
Control relay 
and vacuum pucip 



ZL 



There is a 
viring problem 
to pontrol 
relay coil 



No 



Replace the resistor - diode 
combination vith the ones 
from the other electr6de relay 

« ^ 



Pump motor should staz*t 



ERIC 





Reaove electrode 


1 


wire from terminal. 




Does vacuuia ptoap run 




, Yes - 


4 

No . 




TPOUB^E SHOOgINC CHAHT §h 



Pump, will not prime 



j Does vacuum pxunp run ] 



No- 



Yes - 



j Is aevage touching electrode 



j" m "Mo 



Yes 



Is float check valvn 
filled vlth lyater 



Check electrode 
relay, yacuiio" pump 
relay and vet veil 
level svltches for 
operation and 
continuity 



No 



.Yes 



PlaccfP finger over 
top opening (vent 
to air port) of 
solenoid valve, 
is air being 
drawn in 



Electrode is grounded. 
Clean electrode and 
housing., In soiae cases 
vhen sevege is^exireinely 
conductive, a vater fila 
on the electrode housing 
may be shorting out the 
electrode. In ouch cases, 
it is necessary to^replace 
the 10,000il eleclnrode 
vlth a $,OOOA"relBy 



Check electrode and 
vacuum puisp relays 
and vet veil svitches* 
Check vacuuja, jpxiinp by 
pulling into conve- 
nience outlet. 



rKo 



-Yes 



Is petcock ix^ 
vacu&m line open 



Yes 



Ho 



No 



Is strainer 


in 


vacuum line 




clogged 








Yes 



ZL 



ZL 



Qnpty bovl and 
check operation 
of float valve 
and drain. If 
this happens 
again, check for 
an insulated, 
corroded or 
grease coated 
electrode or 
an open circuit 
in electrode 
wiring or defec 
relay 




1 



Run continuity 
check of solenoid 
valve. Is it 
e'n er gi z ed 



Open it 



Is discbarge 
silencer on 
vacuum Tpymp 
clogged 

Mo — 

[geaa It | 



glean it| 



JI 



No 



Tes 



Cbec)c electrode 
and vacuum pump 
relays and 
eleiftB^cal 
circuit 



n 



Valve is 
defective 
Repair or 
replace it 



Tes 



ZL 



Pressurize vacuum'syatem 
and check for leaks vlth 
bubble solution 
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■ SERVICE 

Checking for Vacuum Leaks in Seals and Piping 

To pressurize the system, close the discharge plug 
valv^^pd turn the control circuit breaker off, 
Check^ne vacuum system at a time as follows: 
Remove the discharge silencer from the vacuum 
pump and connect a piece of flexible tubing (you 
may borrow a piece of tubing and the fittings from 
the other vacuum system) from the vacuum pump 
discharge port to the gauge connection on the tee 
by the solenoid valve. Tum the vacuum pump on. 
Look into the wet well system. When you see air 
bubbling from the suction pipe, the system is 
pressurized and ready to be checked, (The wet well 
should be as high as possible to create more 
pressure on the system and make it easier to detect 




Vacuum Pump Connected To Pressurize Priming System 



PROCEDURES . 



leaks). Put a soap solution that bubbles 'easily, 
preferably a chttdren's bubble blowing soap, into 
a sprayer type bottle. Then spray all joints, 
connections, and seams that could be leaking and 
watch for bubbles. If a leak cannot be foundHnside 
the machinery chamber, then the piping below the 
floor plate must be checked, then connect thp 
compcfissor to the tee in the other vacuum system 
and check it in the same manner. To check for 
seal leakage, use the following procedure while the 
system is pressurized. Stir a quantity of the soap 
solution referred to above until you obtain a large 
amount of suds. Fill the access opening to the seal 
housing vyith suds. If air is leaking through the seal, 
it will blow the soap suds away from the opening. 




Checking a Connection for Leakage 



6ackflushing a Clogged Pump 

If a pump becomes clogged with foreign material, 
such as unusually laPge objects, or an accumulation 
of rags, etc, it will*run "rpugh" and vibrate. These 
symptoms also appear when a pump is rurlning 
unpfimed, so check first to see that sewage is 
touching the electrode. 

To. back flush a pump and its piping, first be sure 
that the sewage level in the wet welTIs at-least 
a foot above the bottom of the suction pipes. Then 
clos^ the discharge valve and manually open the 
check valve of the'^ffending pump and secure the 
valve in this position by tying or wiring the handle 
in the up position. Then reopen the discharge 
valve. When backflushing stations with 6" piping, 
which use a -S-way discharge plug valve, turn the 
valve 5S0 that the outlet from^the valve to the force 
maipK is closed. Manually run the other pump for 
1 or 2 minutes so that it will pump into the 
discharge of the blocked pump and back out the 
suction line into the vyet well, ^ny obstruction 
freed by backflushing will appear in the wet well 
and^should be removed so that it does not re-enter 
the pumps. Do not allow sewage from the force 
main to overflow the wet well. VVhen closing , the 
check valve, do not allow it to "slam" as tfjis may 
damage' the valve, . " 

Normally this will clear any obstojction from the 
pump qf piping. If not, it will be necessary to 
remove' the rotating a*ssembly from the pump and 
cle^ir^ut *the bidckage by hand, ' . . 

Cleaning Electrode .Probe 

Tu^ti off control cfrcuit breaker. Remove the two - 
capscrews holding the domed plastic electrode 
housing. Inspect the etectrode probe for corrosion. 
If it is more than half consumed, it should ba 
replace^. Clean the plastic housing. Scrape any 
corrosion from the metal probe. When 
reassembling, be sure that the gasket is in good 
condition and that the electrical connection at the 
top is tight 
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Servidgg the Float Check Assembly 



1^ 



Remove the plastic bowl from the flo^t:^heGk 
assembly and raise the bell shaped po§t manually. 
If it does not move up and down freely, it must 
be disassembled and creaned; Unscrew filter 
and float assembly from the metal body an\s clean; 
and flush it with soapy water.. Do not attempt to 
disassemble, the filter and float assembly 'further. 
After reassembly,'^echeck the operation of the* 
float. It should not bind when raised and sh^oulfl 
drop freely by its own weight when released. 

Servicing the Drain Cheeky Valve 

Unscrew the drain check valve from the bottom 
of the float; check bowl. This valve is not 
di^assembleable, but sf)ould be cleaned by soaking 
in a solvent which wK^jibt damage neoprene or 
brass. Thoroughly flush any foreign material from 
the valve and check its operation by blowing 
through Tt. Air sl?ould pass freely^TH^he direction 
of- the arrowy but not the other way. When ^ 
reassembling the drain check valve to the float 
bowl, be sure that the arreW^ on the Valve points 
downward. 

Cleaning thfe Vacuum" Line Wye Strainer 

The Wye stra'mer is located in the vacuum line near 
the electrode housing.' The strainer lelement is 
removed by unscrewing the hex plug oVthe side. 
Carefully cleat> the strainer screen using soapy 
water or kerosene. Remove any foreign material 
from inside, the strainer body and reassemble the 
unit, /\ 




Checking Wet WellV Level Float Switches 



. Inspect the float switches for visible, damage. If ^ 
• the cord is cut or^ loose, or the balL^punctured, 
it win -be necessary to replace the switch.^Shake 
thq ball to see .that no water is inside. If you 
^ cannot make the pumps operate by tipping the 
- ^switch manually, run a continuity check to test 
* ^the mercujY switch and wiring. 
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Checking the Solenoid Valve / 

With the vacuum pump running, place your finger 
*over the opening on top of the proper solenoid 
valve to see if air is being drawn in. If air is flowing 
into the valve through this port, and the, val^ve is 
energized, the valve must be repaired or repl^aced, ^ 
Run a continuity check on the coil of the val^e. 

J3[sassembling and Cleanfng the Solenoid Valve 

Removing the nut on the very top of the valve 
will allow the eptire valve assembly to be pulled 
down 'out of "the' coil. Unscrew *the "stem" from^ 
the valve by using a wrench on the flats at the* 
bottom of- the "stem". Inside the "s^em" is a valve 
poppet and a*spf^ing4 Clean all internal parts in 
kerosene and clean out any foreign material from 
the openings inside the valve body. Inspect the 
rubber seats in the valve poppet for damage or 
wear, and use a new poppet if necessary. 
Reassemble the valve and check its operation, 

Servicirig the Vacuum" Pumps 

Refer to the manufacturer's bulletin in the back 
of this manual for service procedures. ' 

Notes X)n Priming 

Occasionally, due to the location of the inlet to 
the wet well and the influent flow rate, air will 
be entrained in the sewage. Entrained' air may 
accumulate in the 'sewage pumps and cause them 
to lose prime, or make priming very difficult. The 
"remedy for this is to baffle the inlet to the wet 
well so that the incoming flow does not fall near 
the suction pipes/ , 

When 3 » station Js first started 'fjp, or if the 
discharge force main slopes downward from the 
station, there will be no water in the discharge line 
to heIp*hold^the discharge ch^k valve closed and 
seal it This 'may allow vacuum leaks through the 
check valve. ' ^ , • , . 

In the case of a new station, the discharge plug 
valve may be cj^sed temporarily or the check valve 
handle held down to obtain initial prime, and 
thereafter the dischargje force main pressure will 
hold the check valve closed. 

Iji the case of a system where the force main drains- 
by gravity, it may be necessary to add an upturned 
ell and length of pipe at the outlet to prevent 
draining. Another solution is to elevate the force 
"main at one point and install a siphon breaM/alve. ' 




PARTS LIST 



PART NQ 


QUAN 


DESCRIPTION , 


P60AII 


1 


GASKET - SEAL HOLDER . . 


f>€0Al2 


1 


BOLT-IMPELLER 


P60A20 


1 


WASHER-IMPEI-LER 


P60A26 




GASKET-VDLUTE ^i^ 


P60A3Q 


1 


SPRING 


P60AJ^ 


1 


SEAL^ ROTATING - CERAMIC 


P60A36 


1 


SEAL — STATIONARY -CARBON 


P60A38 


1 


OUAO RING- STATIONARY SEAL 


P60A39 


1 


'O'RING - RDTATING SEAL 


8 7815 


\ 


COVER - ELECTRODE 


P87A7 


1 


GASKET -ELECTRODE COVER 


P87A72 


1 


ELECTRODE 


^8782 


1 


SEAL HOLDER 


P87CI > 


1 1 


HEAD-FRONT, 


P87 D3 1 1 


VOLUTE 


P8704^ 


' 1 


ADAPTER - MOTOR - - 


6L2W?C 




CAP SCREW-5/I6-I8 I I'Lg -Co<J Pn4 ' 


6L2000 


2 


CAP SCREW- 3/ 8 -16 «|t </4' Lg -Co<J PI »<J 


6L20D6 


4 


CAP SCREW- J/8-16 1 t \/2' L? -Cotf Pr'd 


6L20HF 


-8 


'CAP SCREW-5/8.- II s i>4^' Lq -Cod Prtd 


6L20HU 


8 


CAP SCREW-5/8- It- « "Ve" L9 -Cod PI'teJ 


6L5ICF 


1 


STuO-»/4-20 « 2- LC —Cod Pi'tiJ 


6L60E 


2 


HEX NUT- 1/4-20 -'Cod Pl'td 


P87A3I 


r 


GASKET -ELECTRODE 


ML 1 A 


1 


GASKET- 4' PtANGE 


P87A6 3 




O'RING- GASKE T . .t 



NOTE I NEDPRENE SLINQER RING AND 

STAINLESS STEEL IMPELLER KEY 
INCLUDED WITH MOTOR 



IMPELLER tSII l/M) 
ML! A 
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HOW TO REPLACE THE MECHANICAL SEAL UNITS ON SMITH & LOVELESS PUMPS 

' r 

Smith & Loveless "Non-Clog Sewage 
' Pumps are designed for maximum ^ 
accessability, easy maintenance and 
speedy replacement of all components 
subject to wear. . • 

The mechanical. seals on Smith & Loveless Pumps # 
are the 'most satisfactory seals for lift station 
sewage pumps. In normal sen/ice, a seal rhay be , 
expected to last a minimum of one year. Seal life 
is usually considerably longer than this. Seal life 
is determined mainly by the amount of lubrication 
it receives, the "pumping head" and the material 
to be handled. Sewage containing sand/ rqcks, 
sticks and other debris can clog the pump or lodge* 
in the impeller, causing excessive vibration .and / 
reducing seal life. 

Periodically, it becomes necessary to replace ^he 
mechanical seal. The pump has been designed so 
that the seal may be replaced with a mininmjm of 
time and effort. Follow the instructions carefully. 





SEAL 

ASSEMBLY 
DRAWING 



Mi l wQuSiwC 6»««tT 



HERE ARE THE TOOLS YOU WILL NEED TO REPLACE THE MECHANICAL SEAL: 



ERJC 




1. 9/16" - 1/2" box end wrench. 

2. 15/16" - 1" open end^ wrench. 

3. M/8" socket. 

4. 6" T-handle 11" x^ 1/2*^ drive. 

5. 1/2" X 5-1/2" drive extension. 

6. #3 rawhide mallet. , 

7. Ratchet type hoist. - ' 

8. Motor lifting bar^ 

9. 2" X 6" X 12" board. 

10. Lint free cloth. t , ^ « 

11. Waterless hand tieaner. 

12. Piece of plywood or heavy cardboard 10" dia. 

58 



The meqianical seal/consists basically oi a carbon, 
a ceramic and ft^inless. steel spring (See Fig. 1). 
Thefctflat or "lap^" surface of the carbon is hfeld 
against^the lapped surface of the mating*ceramic 
by pressure fronrt the stainless steel spring to form 
a "dead-tight" seal. 

The lapped sur^ces of the carbons and ceramics 
are machined to a flatness of one light band (one 
millionth of an inch) and should he handled 
carefully to prevent: chipping or marring them. The 
carbon is held stationary in the seal plate by a 
"Quad" ring. The ceramic is secured to ttfe motor 
-shaft by an "0" ring and rotates with the motor 
shaft. The ceranmc will, however, slide on the 
motor shaft vertically as the spring automatically 
adjusts for wear. s 

To disassemble the pump and replace the 
mechanical seal, follow these instructions 
carefully: 

First, throw motor circuit breaker at the top of 
control panel to "OFF" position. Then, turn the 
selector switch on' the control pjnel for the 
'offending pump to "OFF" position and leave it 
off tKroughdut^the operation. Turn off the control 
circuit breaker. Disconnect the electrode probe 
wire. Insulafe exposed wire and place in protected^ 
place. Turn on control circuit breaker. Disconnect , 
priming line:- 

CAUTION: - ^ '^Check t04make sure that the 
correct (offending) ^ump has been disconnected 
disconnected turnins the selector ^itch for the- 
other pump to the- "hand" position.' ThtTshould 
start the other pump. If. so, switch it back to 
"AtlTO" and proceed; Turn the alternator switch 
to ijie pump not being worked on. 

CLOSE DISpHARGE PLUG VALVE. 

Place the "L" shaped niotor lifting arm in its 
socket t>etvyeen the punips in the base plate. 

Hook a ratchet type hoist on the lifting arm and 
connect motor lifting bar to the lifting eyes on 
top of the motor. 

Using the 15/16" box end wrench, j^^move the four 
5/8" hex-head cap screws that bolt the motor 
adapter to the volute. ^ , 

Raise the motor impeller assembly above the 
volijte high enough to gain access to the impeller 
Jocking bolt. 

Place a disc of plywood or heavy cardboard down 



.y Replacement Page 2 

inside the volute, covering the suction openmg', to , 
avoid losing parts down the suction pipe. 

Using the M/8" socket, remove tl^e impeller 
locking bolt. 
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Replacement Page 3 



Placi .the piece of lumber directly under the * 

impeller ' and lower the motor with the 

ratchet-hoist lentil the botj^om qf the impeller is 
approximately 1" above the board. 

With the non-metallic mallet, strike the impeller 
a sharp blow on the side (in a place where the 
metal is relatively thick) and the impeller should 
drop down easily onto the board. The motor shaft 
is tapered so that th^ impeller should be easily 
removed.^ 

^ Raise the motor assembly clear of the impeller and 
remove the key from the motor shaft, ^h 
remove the seal spring from the motor shaft 



Set the impeller and board aside and lower the 
motor assembly back onto the vofute. 

Using the 9/16" box -end wrench, -remove the 'four 
3/8" hex-head cap screws that bolt the motor 
adapter to the motor. Raise the motor clear of 
the motor adapter. The rotating ceramic and rts 
"O" ring will drop loose into the volute onto the 
plywood or cardboard disc. 

The seal plate is detached. from the motor adapter 
reajgving the 5/16" cap screws. The seal plate 
contains the statj^nary carbon and its "Quad" ring. 

Take Otft the old seah parts from the seal plate 
and volute. ' 

Carefwily inspect the ceramic element for wear, 
cracks or chips. If it is not dannaged, it may be 
reused after, cleaning. 

Clean "the seal housing' with a good com'mercia 
'solvent and wipe dry with a lint free cloth 
Carefully remove the new'^al from the container 
Assembly tt^e. new seal in the seaLHbu sing carefully 
The parts can be damaged. First; place the "Quad" 
rrng on the carbgn, and the "O" ring on the inside 
of the ceramic. . / 
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cktd C«nmic (L«ft>-Must Be Replaced, 
jsabi* Ceramic (Right). 
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REASSEMBLY 



Using 'a hew gasket, ^stall the seal plate assembly 
on the adapter. Set' the adapter on the volute. 
Lower the motor carefully so the shaft passes 
through the seal plate. Bolt the adapter to the 
motor. Tip the motor and adapter over soothe 
motor rests on its side. Be caretui not to pull the 
motor conduit and wiring loose, hace the carbon 
over the end of the motor shaft with the "Quad" 
ring toward the motor. 'Slide the carbon inXo the 
seal pJate. Carefully slide the rotating ceramic and ^ 
i^ "0",ring onto the motor shaft witji the lapped 
surface toward the motor. Be careful as the '^0" 
ring passes the motor shaft keyway so the keyway 
ecjges will not cut the "0" ring. Use the seal spring 
to press the rotating ceramic into place against the 
stationary carbon. 

Press tgainst the spring and force the carbon to 
its seat in the seal plate. 

Leaving the spring in place on the fVrotor shaft, 
^ reinstall the impeller. ^ 




Using the, key ancj keyway ds a gu'\dk place the 
impeller in positiorl and slide it onto the shaft 
taper. Be sure that the impeller is firmly -seated 
on the motor shaft ^taper an'd tighten the impeller 
bolt. Replace volute gasket; (a spare was*shipped 
with- the station and will be foun'd behind the 
control cabinet). Turn assembly upright. Lower the 
motor impeller assembly into the volute and install 
* the four cap screws. 

Reconnect the electrode probe wire and vacuum 
line. 



Open the discharge plug valve. 



fle\urn motor circuit breaker to the ""ON" 
position. Turn Selector Switch for the serviced 
pump to the "AUTO" position. The pump will not 
prime until efficient water is in the wet well to 
call for pump operation. . If the pumpi|^mes 
normally, there are no leaks. If it does nol^^Bnie, 
check for leaks. When the pump is prirnW, it 
should start pumping in normal fashion. Check for 
seal leaks or other high {pressure leaks. Turn 
alternator switch to alternate. • 
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SMITH & LOVELESS WAFER CHECK VALVE 



The Stnith & Loveless wafer check valv,es are 
' especially designed for sewage applications, and are 
standard. equipmegt on the S&L Wet Well Mpunted 
Lift Station. 

The Hi-Tensile cast iron body is clamped between 
the discharge plug valve and the discharge elbow 
of each punnp. One right hand and one left hand 
wafer ch^k valye are provided, the only difference 
being the location of the external arm. (All parts 
are interchangeable). 1 

Internally, a bronze clapper disc seats Against a 
Buna-N seat, forming a vaccum'^ghr seal when 
closed. The cfapper disc is attached to a. bronze 
arrn^ by a stainless steel roll pin, and the arm is 
fastened to the stainless steel shaft by another 
stainless steel roll pin. The shaft is grooved to hold 
^eoprene "0" rings to form a leak proof seal where 
shaft passes through the valve body. 

The external cast iron arm is secured to the valve 
shaft by a roll pin. The weight of the-external arm 
plus the spring provides a balanced closing force 
to make the valv^ non-slamming. As the pump 
shuts down, the valve decreases and ,the weight of 
the external arm and the spring forces Ihe valve 
disc toward its seat. At the moment of zero 
velocrty, the disc contacts the seat and slamming 
is avoided. The external arm may also be used to 
^ open the^valve manually to backflush the pump. 
Its position also gives a visuaj indication whether 
the pump is actually discharging sewage or not. 

MAlKlTENANCt 

Normally, S&L wafer check valves n6ed very little 
maintenance. However, it. is quite easy to remove 
and disassemble the valve for service. 

To remove a S&L wafer check valve, first tum off 
^ the electrical power to the pump. Then close the 
discharge plug valve. Next, loosen the flange bolts 
which hold the check valve in place and rpnpif^ 
^Jhe iDoJts from one side so that the ch*eck valve 
may be slippetJ out. It may be necessary to force 
the flanges apart slightly to unseat the gaskets and 
release the check valve. Remove the old flange 
gaskets. 

• *> 

The Buna-N valve seat may bQ replaced without 
♦disassembling the valve. Carefully cut the old seat 



ring from its groove, removing alf traces of Bun^^N 
and adhesive. Clean the groove thoroughly with a 
solvent such as Ketone. When the surface is clean 
and dry, bond the new neoprene seat in place 'using 
Scotch-Grip-Industrial Adhesive #847 as supplied 
by the 3M Company, Follow the instructions oh 
the label. Be^sure to clean off any excess adhesive. 

To replace the "0" ring seals, it is necessary to 
disassemble the valve.. Before ' beginning 
disassembly, note the position of the exterrial arm 
with refationship to the internal arm and clapper 
disc, ^nd match mark the shaft and>armsto insure 
correct reassembly. Remove the square head pipe 
plug from the top of the valve body. With the 
clapper in*the "Open" position, insert a 3/16" drift . 
pin or punch through the pipe plug opening and 
drive out^'the roll pin holding the internal arm to' 
the shaft. It's now possible to remove the shaft • 
from the valve. Clean and inspect all parts of, the ^ 
valve and replace any which show signs of wear 
or damage. 

When reassembling the valve, the following 
procedure must be followed to avoid damaging the ' 
"0" ring seals. (Always use new "0" rings). First, 
coat the shaft and the shaft bore in the valve 
housing with a thin film of grease. Next, place an 
"0" ring in the groove nearest the ejTternal handle 
end of the shaft. Then, holding the internal ^rm 
in f^lace, slide the shaft thcough the^^ousing and. 
internal arm and just far enough out the other side 
of the housing so that the other^ "0" ring may 
be installed. Slide the shaft back into the hdusing 
and line up the holes in the internal arm and shaft. 
Be sure that the match marks line up and the arms ^ 
are in their proper^positions. Replace the roll pin, 
driving it in flush. Replace the square head* pipe^ 
plug. Check the operation of the valve to be sure 
that it operates freely and does not bind. 

When installing the check valve in the lift station 
piping, be sure that the square head pipe pliig is 
at the top and the valve handle points toward thp 
discharge plug valve. Use ntew flange gaskets on 
both sides of the valve. Replace and retighten the . 
flange bolts, evenly. 

Operate the valve manually to see th^t the external 
arm clears all obstructions. Then open the 
discharge plug valve and turn the electrical power 
to the pump back on.* 
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PARTS UST AND OPERATING 
AND AAAINTENANCE, INSTRqCTIONS 
FOR MOBELS 

, — . • IVAF VACUUM 

/ , IHAB lOO^SI 

ilaa 'so PSI 
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OIL-LESS 
RfeCIPROCAtiNG 
VACUUM PUMPS 
and 

AIR COMPRESSORS 
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OPERATING AND MAINTENANCE INSTRUCTfONS 
*■ FOR . ■ 

OIL-LESS PISTON COMPRESSORS AND VACUUM PUMfi 



CAUTION Nfvpf Itihficjlf thii diy oiMf^t piMou pump Tlif Trnon^nUfd nnp ice Kir4ubiicjrn'>fiind fft|ui»f m. t>i1 Pit 
moiof h^jftiigt ]i( gff Kjkd fof iht life of U>f b<jnn| * / 

• 

GUARANTEE GjO pfoducll jtr guarjnirrd jfiamtl dfffcii u« mjicnjl orworkminihip (noimjl wfji^f pit\% f wltuWdl 
foi ] i<t«)d <t( t»n." year frJim date »f ^lupnKnt from Ur«f> m :^0() hourt of operation, whichever ocvui* liiu I'nm 
hihtt|> wKlim waifamy wrti h« rehiiili m replai^ed «l Caii'i ilitCKhon. FOB faciory When or deitng. spate paiit p\( 
m\Hk\ «iid ^'ftjl number S 

CLEANING 11m mtii requirei NO Hiiihrng Du$i off filler felit «i Ihey hecome diriy. To repine feiii remove the pU«nc 
jar The tell ii held in pliC< hy an end cap. ai>d a rivtl slud which can readily be pulled oui To clean ihe inieinal pint 
rtm<ive Ihe (l)roiid and remove ihe cylinder head No oihlt maintenance ii requited 

DISASSEMBLY It ti not nece«ary lo ren>ov« ihe Hliefi frum ihe cvlmder head aiWfal chipi could be disJodped and 
eiiier the ttnti Remove Ihe ihfoud. cylinder head and valve cotnp«m(;nii [>> noi le atraiige iKe valve compoitenit Kenh.*v 
Ihe cyJmder atut finn* Make »ure all parit are clean before re a«temHinn IX) NOT uv any chlof inaied «Jvfni» lo clean 
vatvt^ .If iMtuidi 10 Hti^ unilt Till SFAINLL^S SfLtl VALMS MAY BE CIEANID WITH WAThR AH pirn' 
except the vjlvci. can be cleatteJ wtih apy tnduilnal. n<»n fhmniable. non u»xk. c(eimn| u>Jveni < 

ELECTRICAL: Remove Ihe piaie covermn ihe electrical terminji for wiring irutruLtNWt 

ASSEMBLY: Inuall pni^i v>J«. piiion iinp^. and rnkr ring« t>n llie p»«ton I Kate unf. )omts appfoximaiel> nppoMieeJth 
othei Attach tylniiJ/» lo bf»<.kel wilh Ihe cylmdet^wrewi an'd l.»ck »iUieri.TipJ>len kjcwi finjter iifjn M«»c pithMx lo 
lop dead tenter poulion Ad)utl eath cylinda fluth with lop of p«K»n jnd torque cylinder vrew\ lo X< 'H) |h m Rc torqiie 
^ec^^^td time Tl»e valv« Icjf n pre bcnl and ihnuld not be idjuoed in any.w.>y Slack Ihe valve com(H»nenn in oidei a* vli<»wn 
in detail. Ujc link wa\liet< on all head Krewi Intiall one valve head aivmbly to a cylinder D»> not iifjiun head vte««at 
ilifs Jimc W7ich head hming mark* • •(O^he lop «f ihe cylinder head. Ihe end of Iwo nmhavr been omitted » 
alwayi In ihe eihamt porl Install manifold null and (ealt iki Ihe mamftjUl-and aiicmhie mio ihe etftw riinn| hul d»»noi 
tiphlen tniult leeond valv«-head aivmbly on the other cylinder and rminlfild Torqne'all head wiewx lo *>0 lb, ot 
Re (<irqiie again. Puiiiion minifold and lighien manifold nul t/2 lo j/4 lurnt beyond hand iighl , , V 

' • ■ . V 

INSPECTION: Reivtar iflipeelloo may preveni expeniive repair! Oi> not be alarmed if pump Memperaiuie relief 
150-250° P. when runntng conlinuooily If pump or motor ihowt evidence of oveihealmg or e*fftovt »u»p 
(mmedialely for repTTB^ li it qu<k«»l ind cheapen (o remove pump from bate %n6 reiurn il lo ihe faciory fm pjaianieed 
rcbuildini. Ai^nlarai »r« F.O.B. Benion Hjiboi. Michipn, Carltladi, New ieney. or Pir»mounl« ahfomia 
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RIF 


PART NO. 




'OCSCRIPTION 




QOAHTITY 


MIOUIMCO 


NO 














tVAf 


1 


B300A 




INLET FILTER 




1 




1 


2 


B306 




JAR 


• 


1 




V 1 

\ 


3 


B378 




RIVET STUD 




1 






4 


AA730 




END CAP 




1 




\ 

•■i 




B344A 




FELT ^ 




\ 




] 


6 


B307 




RETAINING RING 




I 




1 


7 


6303 




BODY 










a 


B305 




CAP , 




1 




) 


15 
"9 


AF570A 
AA3I4 




SAF&TV VALVE 

ADJUSTMENT SCREW 




1 
1 


— p 




10 


AAgg • 




lcx:k nut 




^ 1 






11 


AF609 




SPRING 




1 






12 


AF579' 




SPRING BUTTON 




1 






13 


AF572 ^ 




BAIL 




1 






14 


AF60e 




BODY 




1 






164i 


AF508* 




.CYLINDER HEAD 




\ 




1 


17 


BA603 




PIPE PLUG 




t 




2 


19 


Af5l8 ' 




HEAD GASKET 




1 


r 


1 


20 


AfS3l 




VALVE, OUTLET 




1 




1 


21 


AF529 





VALVE PLATE 




J.. 




1 _ 


22 


AF530 




VALVE INLETS 


• 


. 1 


^ * 


1 


23 


AF5I9 * 




CYLINDER GASKET 




1 




1 


24 


"^AFSIO 




CYL^NPER « 




I 




1 


2S 


* AF527 




PISTON RING 




2 




2 


' 26 


AF526 " 




PISTON SEAL 




2 




J ' 


27 


Af594 




RIOER RING * 




1 








AF528 




RIOER RING 








) 


29 


AFSOt^ 


BRACKET 










"29 ' 


AFSOIB 




BRACKET 




1 






- ^ 


AF501F 




BRACKET* 






1^^ 


^30 


AF560 * 




PISTON ROD ASSEMBLY 




_ 






m 


AFS13A 




ECCENTRIC 


r ' 










. AFSl3fl 




ECCENTRIC 


■i » 


\ 








J[^^._AF513F 




ECCENTRIC ' 








t 


^32 


""aF5I7a" 




COUNTERWEIGHT 










32 


AF5I7B 




COUNTERWEIGHT 




1 






^ 32 


AF&170 




COUNTERWEIGHT 










33^ 


AF624 




FLAT KEY 




1 _ 


_L 


\ 


iT 


AF525 




GRIP* RING 




1 


\ 


35 


AF574 




RETAINING RING 




i... } 


\ 


1 


36 


AF633 




FAN 


\ 


1 


\ 


\ 


31 


AF634 ■ 




SHROUO 




1 


1 


\ 



To rabuM moiM 1HA8 orcter wvic* kit numtltr K2«4 
* To rataiifc} mo(M 1LAA or IVAF. ordw arm kit numtMr K29I 
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PARTS LIST AND OPERATING 
)■ AND. MAINTENANCE INSTRUCTIONS 

FOR MODELS 



J 4ycF 

4VSF STAGED 



* A 



f OJL-LESS 
'.my , ' RECIPROCATING 
/ ; VACUUM PU'MPS 



OPERATING AND MAINTENANCE INSTRUaiONS 

FOR 

OIL-LESS PISTON COMPRESSORS AND VACUUM PUMPS 



CAtTjON: Nevtr iubncile ihis dry o.Mo* pmon pump Th« Tenon* filled nngs art idf-lubnetunt ,od 
rcqiurc^no ojl The motor beannp are grmc packed for the hfe of ihe bcannf. 

GUARANTEE: Gail product! are luarantecd against defects jn maierul or workmanthiplnormal wear of paru 
e^ludcd) lor a pcnod of one year from date of shipment from factory. Umti faibni mihin warranty wtU bt 
rebu It or rcpUced »i Gwfi diicrttiori, RO.B factory. 

CLEANLNC- Thii unit require! NO nu!hin|. Du!i off filter felts at they become dmy. To replace /elu. rtmo%« 
the p.nfic jar. The fett ii held >n place by an <n<f cap. amJ a rivet «iud wh,ch can readffy be pulled out. 

DLS.A.SSLMBLY: It is not necei!ary to remove the filteri from the xybnder head u metti chtpi couid be 
dttlo^Ced a^d enter the unit. Remove the shroud, cylinder head, and valve com'pofient!. Do not re^rranfe the 
v4Jvt component! Remove the cylinder and nnp. Make sure ail part! are clean before iVaiKmbbni DO NOT 
a« any chlonnated solvent! to clean viivei. or' any liquids ao Hush uoiU. THE STAINLESS STEEL VALVES 
MAY BE CLEANED WITH WATER. AH paru. except the vaivei. an be cjeaned with .ny Wu.trial a" 
tiammable, non toxic, clcanjni solvent. ^ 

ELFXTRICAL; Remove the plate coverio| the«lectfKal temS^I for winni initruction*. 

ASSEMBLY: ln»ia]|_pitton tea It. piston nnp, «nd' ndcr nnp on the puton. Locate nnj jouMl approiiaately 
opposite each other. Attach cybndento bracket with the cybndcr urewi and lock wiihert. Tiihtca Kttwt fiom 
tifftt Move prtton* to top dead center postuon. Adjuit each c^-Under fiuih with top of pttlon and torque cybftdef 
Krews CO 85^ Ib^ m Re^orque »«ond lirfie. Stack the valve components \n order as ,hown in the deUiL The 
vmive leat^ pre-bent and ihouJd not be adjuited In any way. Install the cyUndJr head, lock -waahere. and head 
icrewi Th^fxl««» port»'in the cylinder head have been marked by omittmi the end! of two of the flni Do 
not tifhten head icrcws at thu time. Iniull manifold nui! and Kali, on thelanifold and auembU into the * 
elbow fituni. but do npt tighten. Inaull iccond valve^cad a!Kmbly on the ottiTr cylinder and manifold. Torque 
all head screw! to 1(5.90 lb. itv*e^orque again. Position manifold and tifhten manifold nut to K turns beyond 
nand ti|ht. ^ ^ / ' 

INSf ECTION: ICe|uiar impccuoa may prevent expensive repairs. Do not be alanneirif pump temperburt 
reacha 150.25O- F. when running continuously. If pump or motof shows evtdencc of overheatinf or exoessivc 
noite. stop immediately for repaire. 

It IS usually quickest W cheapest to Knd the nioiof in for repair. Authon^ service faabties are located au ' 



Brtnocr-hledlcr and Associates 
16210 Gundry Avenue 
Paramount. CA90?23 
213 6)6-3206 • 



Oast, Man ufactu ring Corporation 
515 Washington /^vtnue ' 
CarUtf dt. Ni 07072 
20i/9354484 



Qast Manuf«cturiag Corporatio« 

2300 M.I3V 

Benton Harbor, Ml 49022 
,616/926-^171 
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Module No: 



Approx-. Time: 
1 hour 



Module Title: 



Preventive Maintenance 



Submodule Title: 
4 



^EVAIUATION 



Objectives: 

The learner will, compile 30 out of a possible 35 point quiz^, Quiz wi11 consist of ' 
(a) one 10 point practi^il^Nproblem .where he will demonstrate accuracy and completeness 
in the physical use of a PMHool applied to an actual operating piece of water or 
wastewater process equipment; (b) 5 true - false questions; (c) 10 multiple choice 
questions; (d) 10 matching all concerning PM on water and wastewater equipment. 

Practical portion of test will be given in a place separate from the written portion 
of the exam so that those working on the written exam will not be bothered by the 
practical, tearners will complete the practical after they have completed the written 
exam. - " • \ 

Preventive Maintenancje Quiz 



A* Trtie 



2> T 



False (1 -5) Circle "T" if treu and "F" if false.- 

F PM' is a way of protecting a valuable investment. 

F A plan-t log is strictly a confidential record to be kept within the 
operation personnel of ' a water or wastewater treatment plant. 



r 



5. T 



ood inventory is necessary in a PM program so that the operator 
can tell at any time what_repl acement parts he has on hand. 

Equipment, cards are to be fil-ed where they are easily accessible by 
all maintefiance personnel. ' t « 

A good PM record will keep the operator updated on what mai flt^nance 
he *has performed, but is of no value in indicating arising- problems. 



Multiple Choice. 'Circle tbe letter of the besf choice(s) of the ansv/ers given. ' 
There may be more than one an^er. " ^ . 

.1. The purpose of an 0 & M manual is to: 

a. Confute the' operator by giving him mWe informatioa than, he needs. 

b. Give, the operator the technical infofrnation needed to operate and maintainr 
his equipment. • . * ^ 

c. List parts numbers an/descriptions'^for replacement, 



d. Keep a record of operVt jon and maintenance done on equipment.' 




if 



/ 



X . _ VPage of 

The 0 & M manual usually includes information on: ' 

a. Installation, start-up, trouble shooting, maintenance. 

b, ' Technical data on the equipments ^ 



^ c. Manufacturers of pertinent lubri caption products. 

3. ^ A good trouble shooting guide should b^ designed so that it can b^ 
followed arid understood during an equipment breakdown by: 

a. The general public ^ 

a 9 

b. Only a well trained maintenance man ' ' * 

c. Any operation or maintenance staff personnel 

I * 

V * 

d. .. Only a select few staff members 

4. A^ pump curve, shows: . , 

a. Head in feet ' ' 

b. Size of impeller * ^ • ^ - * 

c. Rate in GPM ^. ' / ^ 

d. >Size of solid^ the pumpLwill handle . ' 

5. An eouipment ^card would contain which of the following information? 
a. When the last maintenance v/as performed ^ 

' .b. Frame size ' ' 

c. Horsepower 

•"^ d. ManufactuY^ers name 



Si When is a good time to begin a PM program? , ^, 

a. "pfiefore a piece of equipment is first ^started up. 

^ Once the opera^tor gets the "feel" of running a oiece of 

equi pment. ^ ' ' ' ' 

c. After a 'piece of equipment has been^ maintained several times. 

' . - • ■ ■ ■ • ■ , ' 
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7. lA runout gaiJge can tell you:* 
. a. «How far a piece of equipment will move when started up. 

h.\ The speid^'at which the sha^ft is running. 

c. Th^e shaft is bent. 

d. The impeller, is out of balance. 

8. Pressure gauges can help you in determining: 

If a pressure sand filter is plugging., 

b. The efficiency of a pump discharge. 

c. The drawdown of a Well. 

9. A voltage meter can: , . 

a. Only.be used by' a certified electrician." 

b. Indicate head loss on a pump discharge.- 

c. Indicate fluctuations in electrical power supply, 
10. *A PM records system should be keot updated: 

a. Once every*^6 months 

b. Onc;e ,a week * 

c. Daily ' . 

d. When ^the operator has nothing better to do. 



Cf Matching. Match the PM points on the left with' the tools listed on the 
right. Mark the Tetters from the column on the right in the blanks ^ 
\ provided after the rkimbers on t'hevleft. 



I 



1.. 

2.. 

3-. 
4._ 
5. 



Packing gland 



Force main 



_Wen , 

_E1ec!tric motor , starter 
_Pump shaft > , , 



a. Volt-amp meter^ 

b. Feeler gaugg 

c. Runout gauge 

d. Wrench set 

e. Pressure gauge 
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6. Pump impetler 

7. • Electric motor staVter 

8. /^Comminu^r teeth 



9. * - G rease fitting 
10. ' ' M otor s'haft 
Practical 



Tackometer 
gy A>titude/gauge 

, / • 

h. Ohm meter 
i 

f. Outside calipers 
3 . . Srease gun 



Upon completion of the orevious portions of the exam you will proceed to * 
V the designated area for the practical exanj. \Here you wiU be'observed ^. 
by an instructor on a^ one to one basis. .Ypu will be graded by this 
instructor in two parts. Part I - 'Oral (5 points) and P^rt LI - Manual 
Demoffstration (5 points). Please be complete and accurate in both 
categories as you, possibly can. * . ' ' 
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3. T 



4. T • 

5. F 

B. 1. b, c 

2. a, b, c 



3.^ c 

5. b, c,, d 

.6. a 

7. c, d 

'8. a, b 

'9. c, d ■ 

10. c 
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Instructor Notes: 
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J 



Irfstructor OutHne: 



9. j . , 

lot c * P* A ' ; ' 

Instructor will provide a centrifugal pump with < ^ 
electric motor of any variety. He will also ha\re 
on hand one o^^ach of thfe folldwing: V6lt-amp\ 
meter*, standard grease gui^, wheel tackometer, shaft 
runout gauge. The". instructor will assign-students 
on a one-tp-one basis one of these tools. 
Grading will be left to the i nstructor^ inter- 
pretation of liciw well th^ learner has] described 
the purpose of the tool as well 'as hils aeQuracy 
with it in applying it to the pump% 



